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TECHNICAL DATA

Power Inputi
a, Pilament Heaters: 14 watts at. 115 v, 30/60 cycles:ac
b. Plate: Supply:50. milliamps at 250-v dc

Levels:
a.. Transmitting Amp. Input: Voice.

b. Receiving Amp. Input: 5 volts rms (approx:)
across 10,000 ohms:
Output: Handset
‘Ringing. Frequencyz-
285 cycles:

Fault Signal Frequency:.
¢ 2800 cycles-

Output: 4 volts rms (approx.) across 60,000 ohms.

Tube Complement

Symbo Type Punctiosn

6VEL 12AX7 Calling Amplifier:

6V2 12AT7 Calling Gate and Fault Locks-
out Gate

6V3: 12AX7 Fault Amplifier

6V4 12AT7 Handset Amplifier and” Mike
Amplifier

6Vs: GAHG- Fault/Ring- O3cillator:

Woeight- and. Dimensions:

Weiglit:: 16 lbs;

Height: 834"

Depth-back of panel: 414"

Depth: front: of panel: 4~

Widtli:© Standard' 19" Rack Mounting

DESCRIPTION

The Repeater Service Unit MI-31495-A is designed
for mounting in either a standard 19” open rack or
cabinet. and is usually used at drop or thru re-
peater: stations. This unit serves to create fault
tone signals that are transmitted to the other
stations, when the receiver or transmitter is in-
operative or other faults develop. These signals
when received at a terminal station identify the
repeater station sending the signal and the type of
fault. The unit also contains facilities for voice
communication with any or all of the stations of
a microwave system. These signals travel on the
same microwave carricer that contains the multiplex
channels.

Repeater Service Unit MI-31495-A consists of
both a receiving branch and a transmitting branch
operating in conjunction with sensing relays and a
fault code circuit.

Onc function of the transmitting branch is to
generate and send out pulsed tone signals whencver
cither repeater transmitter and/or receiver becomes
ngperative or when any one of three other station
faults develop.

The occurrence of any one of these faults will en-
ergize a relay to start a fault signal transmission cy-
cle. It is possible for more than one station fault to
be sent during each fault transmission cycle, There
are six fault relays, 6K1, the E-W transmitter relay;
6K10 for the W-E transmitter; GK3, for either

receiver/modulator;. and three external fault relays..
6K4, 6K5, and 6I{11, Each of these relays has a con:

tact B which initiates operation of motors 6M1 and
6B1 through contact 6K8C and 6M1A. Motor 6M1
closes contact 6GM1B to keep itself operating and
opens 6GM1A in order to stop 6Bl after it completes
one revolution. 6B1 turns the commutator brush
arm through one revolutioh in about 12 seconds,
while maintaining its circuit via commutator seg-
ment Y. Relay 6K6 is energized when the brush arm
contacts a commutator segment connected to its coil.
The segments concerned with station identification
are connected directly to 6KG6, while those concerned
with fault identification are conpected to, 6KG6
through the C contacts of their respective fault re-
lays, 6K1, 6K3, 6K4, 6K5, 6K10 and 6K11. Thus
in the event of a receiver fault, for example, 6K6
will be operated as the brush arm contacts segment
A, since the associated fault relay, 6K3, is operated
and its C contact closed. When closed, the contact
of relay 6KG applies the 2800 cycle tone generated
by oscillator 6V5 to the transmitted service chan-
nel. One set of pulses is transmitted and a ‘second
set of pulses cannot be transmitted until 6M1 has
completed its cycle about four minutes later, closing
G6M1A. The transmitted service channel is fed
through filter 6FL2 to the baseband unit and from
there to the modulator in the receiver/modulator.
The service channel is transmitied on the micro-
wave carrier to all other stations of the system. The
2800 cycle tone pulses on the system operate a com-
mutator brush arm in the terminal station service
unit which is in synchronism with the commutator

. brush arm of the repeater station. The action of the
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terminal commutator brushes lights a combination
of lamps on an indicator panel which identifies the
exact repeater station sending the fault tone and the
nature of its trouble.

In a system of 10 repeater stations or less each sta-
tion has its own two digit fault code number. Code
number combinations are available for use when
wiring the segments of commutator 6E1 of the serv-
ice units for their code designations. The 10 two
digit code- combinations are: 1-2, 1-3, 1-4, 1-5, 2-3,
2-4, 2-5, 3-4, 3-5, 4-5.

In systems of more than 10 stations between ter-
minals the following code combinations can be used
to supplement the above: 1-2-3, 1-2-4, 1-2-5, 1-3-4,
1-3-5, 1-4-5, 2-3-4, 2-3-5, 2.4-5, 3-4-5. The segments
corresponding to the code numbers and segment Z
are wired together as shown in the example in the
schematic of figure RS-4.

One of the commutator segments 3, 4 or 5 that is
not used for station identification is used to operate
relay 6K7 which resets 6K1 or 6K10 which would
otherwise “lock up” on a transmiteer failure due to
the self-locking action of the fault relay employed
in the transmitter. Commutator segments A, B, C,
D and 6 are used to indicate the particular type of

trouble occurring at the station. Segment A is used
to indicate receiver failure; B, transmitter failure,
and C, D, and 6 may be used for other indications
desired by the user. Contacts A of relays 6K1, 6K3
and GK10 serve no purpose in the equipment de-
scribed in this book. At standby stations, contact C
of 6K 1 and 6K 10 initiate switchover operation when
cither relay is operated.

The transmitting portion of the circuit consists
of a phase shift type audio oscillator 6V5 which
normally oscillates at a frequency of 2800 cycles and
is keyed on and off by relay 6KG6 to transmit the
fault tone pulses. Oscillator 6VS can also be shifted
to a frequency of 285 cycles by the operation of
calling pushbutton 6S1. Transmission of this 285
cycle tone activates buzzers in all other service units
of the system, and is used as a ringing signal to
attract the attention of the other operators. The
output of the service telephone plugged into jack
6]2 is amplified by the 6V4B audio stage and is
passed together with the ring or fault tone through
filter 6FL2 to the communication channel of the
relay system. The voltage level to filter 6FL2 from
fault oscillator 6V5 is set by OSC OUTPUT con-
trol 6R44 and from service telephone amplifier
6V4B by MIKE OUTPUT control 6R48.

6V3

6J3 6FL2 STKNO. 6v4 STKNO. 6J2 6R44 6S)
57533 30075

6JI10

STKNO. 6R49 6V5 6KIO 6KI 652
543521

Figure RS-1—Repeater Service Unit, MI-31495-A—Front View
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Figure RS-2—Repeater Service Unit—Block Diagram

In the receiving scction the fault/ring tone and
voice frequencies (300 cycles to 3000 cycles) are
. received from both the E-W and W-E receivers and
passed through a 3000 cycle low pass filter GFL1 to
prevent any multiplex frequencies above 3000 cycles
from entering the service unit circuits. W-E INPUT
gain control 6RS5 and E-W INPUT gain control 6R6
control the voltage level to filter 6GFL1 from the W-E
and E-W receivers respectively. One circuit fed by
this filter is amplifier 6V1, selective to the 285 cycle
ring tone, and gate tube 6V2A which controls relay
0K9. This circuit operates a buzzer when a ring
tone (285 cycles) is present in the service signal.

A second branch of the receiving section consists
of the fault amplifier 6V3, responsive to the 2800
cycle fault tone, gate tube 6V2B and relay 6K8. Re-
ception of a 2800 cycle signal causes relay GK8 to
operate, opening contact 6K8C which prevents the
starting of motors 6M1 and 6Bl and consequent
fault tone transmission from the station. Since as
many as 15 repeater stations may be cascaded in a
section of a system it is possible that two or more
may attempt to transmit fault signals at the same
time. ‘This would result in the appearance of in-
correct information at the terminal station. Relay
GK8 therefore prevents a repeater station from start-
ing a fault transmission when any other repeater
station is sending a fault tone. In addition relay

contact GK8A by connecting capacitors 6C9A and
6C9B to the 6V2 grid, delays the release of 6K8 for
a sufficiently long time to permit the repeater sta-
tion first sending the fault tone to complete its fault
transmission before another station starts its own
fault transmission.

The final element of the receiving branch is a
cathode follower stage which amplifies the voice
frequencies to jack 6]2 for the telephone handset
receiver. The handset signal level is set by HAND-
SET VOLUME control 6R11.

Bridge audio jack 6J12 and bridge fault jack 6J13
are provided to accommodate the addition of MI-
31072 Service Channel Bridging at junction stations.

" MI-31072 permits the use of only one ' repeater

service unit to serve both stations of the junction.
Jacks 6J12 and 6]13 provide the means of supplying
the fault/ring tones, voice signals and fault code
information to the bridging unit and of receiving
Jocal fault information from the bridging unit.

COMNTROLS

a. The E-W INPUT and W-E INPUT controls
(6R6 and 6R5) vary the amplitude of the service
channel input to filter, 6FL1, from the E-W and W-E
receivers.
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b. The HANDSET VOLUME control (6RI1)
varies the amount of voice signal voltage applied
to the grid of handset amplifier 6V4A.

c. The HANDSET jack (6]2) is for connecting
the service channel telephone handset.

d. The OSC OUTPUT (6R41) screwdriver
control adjusts the level of the ring fault tone

oscillator output fed to low pass filter 6FL2.

e. The MIKE OUTPUT screwdriver control
(6R49) adjusts the gain of microphone amplifier
6V4B.

f. The CALLING pushbutton (6S1) when
pressed changes oscillator 6V5 from a fault tone
(2800 cycle) generator to a ring tone (285 cycle)
generator and connects this fault/ring tone signal to

the low pass output filter 6FL2.

g. The TEST pushbutton (652) when pressed
causes motors 6M1 and 6Bl to run so that the op-
eration of the fault code circuits may be checked

from the rear of the unit, controls the amount of
dc voltage for energizing relays 6K1 and 6K10.

i. The Fault Oscillator Control 6R37 is a screw
driver adjusting variable resistor, reached from the
rear of the unit, for setting the frequency of
oscillator 6V5 to the fault tone frequency of 2800
cycles.

j. The Ring Oscillator Frequency Control 6R.{l1
is a screw driver adjusting variable resistor, reached
from the rear of the unit, for setting the frequency
of oscillator 6V5 to the tone frequency of 285
cycles. The adjustment is made with the CALLING
button pushed.

k. The INPUT pinjack (6J1) is for connecting
test leads to a Ballantine Model 300 voltmeter to

measure the audio signal voltage output of filter
OFL1.

1. The OUTPUT pinjack (6]11 )is for connect-
ing test leads to a Ballantine Model 300 voltmeter
to measure the audio signal voltage output of the

fault ring tone oscillator 6V5 and microphonce
h. The Variable Tap Resistor, GR53, reached amplifier 6V-iB.
STK. NO. STK. NO.
98342 STK. NO. 95343 6K6 6KB 6C21 6K9 6C9B 6C8 6XV3  6R23 6R3I  6JI 65
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Fiqure RS-3—Repeater Service Unit, M/!.31495 A—Rear View, Dust Cover Removed
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"MAINTENANCE

“General Notes
‘Fault Relay and Commutator

a. At each routine repeater station inspection,
check the operation of the timer motor 6M1 and
6Bl and the commutator brush arm. The timer
should take four minutes and the commutator
“brush arm should take 12 seconds to complete one
i revolution. When the commutator brushes pass
-segment “Z"” on the commutator, 6K6 should be
--operated,

"b. -When . faulty commutator contact becomes
-evident increase the commutator brush pressure as
; follows:

Loosen the screw holding the brush arm and
rotate the arm in the direction that will increase the
pressure of the brushes against the commutator

plate :and then tighten the arm in this position.

- Be certain that the pressure of the brushes against
‘the segments is sufficient to make positive contact.

c. A check of the proper operation of the com-
mutator assembly OGEl in conjunction with the
terminal fault indicating equipment may be made
by simularing each of the five types of faults at
- the ‘repeater and observing the lamp panel at the
terminal station for the proper identifying code.
iThe faults can be simulated by pressing the armature
~of cach of relays 6K1, 6K3, 6K4, 6K5 and 6K11

in turn. Use the maintenance telephone, channel
for checking the results of the test at the terminal
station.

d.  Adjust variable resistor 6R53 for a voltage

" at 6K1 of 113 v with both transmitter output meter

‘relays (1M2) in the condition of having their red
and black arms touching (contacts closed). -

: Input Circuit
a, The-normal adjustment of the W-E and E-W
INPUT controls, 6R5 and 6R6, is the maximum
clockwise position. '

b. Excess gain is available in both the calling
amplifier and fault amplifiers. If the input voltage
to these circuits is too great the connections to the
G6R9, 6R54 and G6R55 or the GR10, GR56, G6R57
resistance networks may be reduced to a lower tap.
The input voltage to the calling amplifier will
need to be reduced if the voice signals in- the
“maintenance channel causes the call ‘ buzzer  to
sound,

c. Adjust the HANDSET VOLUME control to
the desired listening level.

-Qutput Circuit

The adjustment of the level of the fault and
service signals applied to the baseband or receiver/
modulator units from the repeater service unit is -
‘described as follows:

TYPICAL REPEATER SERVICE UNIT VOLTAGES

The following are typical voltages between various tube pins and ground as read with a vacuum tube volt-

+meter. All voltages are dc unless otherwise noted.

Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin '| Pin
Tube | “Type Function #1 #2 #3 H#4 #5 #6 H#7 #8, | #9
6V1 | 12AX7 | Calling Amp. 250 0 2.5 0 0 140 1.0 2.5 6.3
ac
6V2 | 12AT7 Calling Gate 250 0 8.4 0 0 250 1.0 8.4 6.3
Fault Lockou; ac
6V3 |.12AX7 | Fault Amp. .. .. 250 0 2.0 0 0 — —_ — 6.3
1 ac
6V4 | 12AT7 |Handset - Mike
Amp. ... .. 250 0 3.0 0 -0 920 0 1 6.3
{’”‘\ ’ ac
o 6V5 | 6GAH6 |Osc. .. ... .. 0 19| 63 0 |150 | 150 | 19 | — | —
ac
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Drop Repeater Station

a. The OSC OUTPUT and MIKE OUTPUT
adjustments are made as follows:

1. Connect an audio voltmeter (Ballantine
Model 300 or equivalent) to pin 6J8-2 and ground.

2. Press the CALLING button and adjust the
OSC OUTPUT control for a meter reading of
1.32 volts.

3 Speak into the handset microphone and
adjust the MIKE OUTPUT control for a meter
reading of from 0.5 to 0.8 volt on voice peaks.

b. The audio output connections must be made
at the junction of 6R51 and 6FL2, The specified
levels cannot be obtained if the wrong output con-
nection is nsed.

Thru Repeater Station

a. The OSC OUTPUT and MIKE OUTPUT
adjustments are made as follows:

1. Connect the audio voltmeter (Ballantine
Model 300 or equivalent) to pin 6J8-2 and ground.

2. Press the CALLING button and adjust the
OSC OUTPUT control for a meter reading of
0.057 volt.

3. Speak into the handset microphone and
adjust the MIKE OUTPUT control for a meter
reading of from 0.023 to 0.035 volt on voice peaks.

b. The audio output connection must be made
at the junction of 6R59 and GR51. Severe overload-
ing of the modulator will result if the wrong out-
put connection is used.

REPLACEMENT PARTS LIST

REPEATER SERVICE UNIT—MI-31495-A
Symbol No. Description Drawing No. | Stock No.
6B1 Motor, synchronous, clock type, 115 v, 60 cycle ....... ... .. ... ... 8833318-1 95340
6Cl1 to GC4 Capacitor, fixed, mica, 560 mmf 2%, 500 v, .....: e 722022-553 72841
6C5 Capacitor, fixed, paper, 0.1 mf +10%, 400 v, ... ... ... ... ... . 735715-175 73551
6C6 Capacitor, fixed, paper, 0.47 mf +20%, 200 v, ......... ... .. .. 735715-33 73787
6C7 Capacitor, fixed, mica, 9100 mmf *2%, 300 v. ............ . ... .. 722029-562 95383
6C8 Capacitor, fixed, paper, 0.01 mf *10%, 400 v. . ... ... . ... .. . . 735715-163 73561
6C9A, B Capacitot, fixed, paper, 4.0 mf +20 ~10%, 100 v. ... ... . .. .. . 8887709-153 95341
6C10 Capacitor, fixed, paper, 0.1 mf *+10%, 400 v. Same as 6C5 .. .. .. . 735715-175 73551
6Cl11 Capacitor, dry electrolytic, 10 mf, 25 v. ........ .. . . 442901-46 52533
6C12 to 6C14 Capacitor, fixed, mica, 1000 mmf *2%, 500 v. ... 722022-559 90003
6C15 Capacitor. fixed, paper, 0.1 mf *+10%, 400 v. Same as 6C5 .. . ... . 735715-175 73551
R 6C16 Capacitor, dry electrolytic, 10 mf, 25 v. Same as 6C11 .. ... .. ... . 442901-46 52533
6C17 Capacitor, fixed, paper, 0.01 mf *+10%, 400 v. Same as 6C8 .... . . . 735715-163 73561
6C18 Capacitor, fixed, paper, 0.l mf +10%, 400 v. Same as 6C5 . . 735715-175 73551
6C19 Capacitor, fixed, paper, 0.47 mf *20%, 200 v. Same as 6C6 . ... ... 735715-33 73787
6C20 Not used.
6C21 Capacitor, fixed, mica, 2200 mmf *+10%, 500 v. ....... ... .. 727866-155 39660
6C22 Capacitor, fixed, ceramic, 1500 mmf +100 0%, 500 v. .. ... . 449696-3 73748
GEL Commutrator Assembly— (following parts only available) .. . . . . . . 744080-502
Clip, contact brush holding clip ........ .. ... .. . . 128727-1 95344
Contact, sliding, for code signal commutatoe assembly ... . 128746-1 95343
Plate, repeater code signal commutator plate assembly, complete with
contacts and terminals ... ... 458943-502 95342
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Symbaol No, Description Drawing No. | Stock No.
G6F1LY Fileer, low pass, 3.6 1o 100 ke/s impedance 5000 chm input and output | 8833307-2 95345
GFL2 Filter, low pass, 3.6 to 100 ke/s impedance 10,000 ohm input and output | 8833306-2 " 95346
611 Buzzer, door bell type, 8-12 v, 60 cycle ..o 8848315-1 95347
6J1 Connector, female, pin Jack ... ....oo o 742565-1 93678
6J2 Connector, female, telephone jack Lo e 8845648-1 94232
6J3 Connector, male, 6 contact, chassis MEG. ... .o .. . 181494-3 28507
6J4 to GJ7 Connector, female, 6 contact, chassis MEB. ... .....oocveraneeesoe 181494-4, 18534
6J8 ' Connector, male, 6 contact, chassis mtg. Sarﬁe as 6J3 ... oenn 181494-3 28507 .
6J9 Connector, female, 6 contact, chassis mtg. Same as 6J4 ... ... ... 181494-4 18534
6J10 Connector, male, 6 contact, chassis mtg. Same as 6J3 ......... ..o 181494-3 28507
6J11 Connector, female, pin jack. Same as 6J1 ......... e 742565-1 . 93678
6J12 Connector, male, 6 contact, chassis mtg. Same as 6J3 ........ ... 181494-3 28507
6513 Connector, female, 6 contact, chassis mtg. Same as 6]4 ............ 181494-4 . 18534
6K1 Relay, dc, coil, 68 v, 3 form A" make, contacts . ... ... 174913-8 95348
6K2 Not used. | L
| 6K3 Relay, ac, midget type, coil, 115 v., 50/G0 cycle, 3 ps.t. normally open | 458952-2 95349
7 R *
6K4 to OK7 Relay, ac, midget type, coil, 115 v., 50/60 cycle, d.p.d.t. contacts .. .. 458952-1 95350
6K8 Relay, dc, coil, 72 v, 2 form "C” break-make contacts .......... .. - 174913-7 95351
6K9 Relay, dc, coil, 41 v, 1 form "C” break-make contact ..........---- 174913-6 95352
GK10 Relay, dc, coil, 68 v, 3 form “A” make contacts ........ ..o 174913-8 95348
6K11 Relay, ac, midget type, coil, 115 v., 50/60 cycle, d.p.d.t. contacts. Same
a5 GEA . e 458952-1 95350
GL1 Reactor, iron core, 350 mh .. 8833309-1 95359
6L2 Reactor, air core, t-f choke, 21 microhenry .. ... ..o 8896181-1 57918
6M1 Motor, timer, clock type, 115 v, 60 cycle, with one s.p.d.t. microswitch
attached and fixed cam with 6° NOtCh . e 458949-1 " 95360
6RR1, 6R2 Resistor, fixed, composition, 3900 ohm +10%, Va w. ... .- 82283-69 502239
6R3, GR4 Resistor, fixed, composition, 4700 ohm 110%, 1h We oo 82283-70 502247
6R5, 6RG Resistor, variable, composition, 5000 ohm £109%6, 2 W. ....oo oo 737829-30 | 94039
| 6R7, 6RE Resistor, fixed, composition, 5600 ohm £10%, V2 w. ... ... 82283-71 502256
6R9, GR10 Resistof, _ﬁxed, composition, 4700 ohm =+=10%%, V2 w. Same as 6R3 . 82283-70 502247
6R11 Resistor, variable, composition, 10,000 ohm *+10%, 2 w. . ... ...+ 737801-43 68833
6R12 Resistor, fixed, composition, 1500 ohm =+10%, V4 w. ... ... .- 82283-64 502456
6R13 Resistor, fixed, composition, 1000 ohm *+10%, V4 w. ... ... .- 82283-62 502210
G6R14 Resistor, fixed, composition, 1 meg 500, Vo We o 82283-231 502510
6R15 Resistor, fixed, composition, 270,000 ohm *10%, V2 w. .. ... .. 8228391 502427
G6R16 to GR19 Resistor, fixed, composition, 1 meg 5%, V4 w. Same as G6R14 ... .. 82283-231 502510
6R20, 6R21 Resistor, fixed, composition, 56,000 ohm +=10%, V2 w. ... - 99126-83 28741
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Symbol No, Description Drawing No. | Stock No.
GR22 Resistor, fixed, com];osition. 1000 ohm #5%, 1 w. ................ - 90496-159 512210
GR23 Resistor, fixed, composition, 1500 ohm =109, 14 w. Same as 6R12 ..  82283.64 502456
GR24 Resistor, fixed, composition, 33,000 ohm *10%, 12 w. ............ 82283-80 502333
6R25 Resistor, fixed, composition, 390,000 ohm *10%, 1 w. ............. 90496-93 32725
6R26 Resistor, fixed, composition, 2.7 meg +10%, Y2 w. ................ 82283-103 72788
GR27 Resistor, fixed, composition, 1000 olﬁn +5%, 1 w. Same as 6R22 ... 90496-159 512210
6R28, 6GR29 Resistor, fixed, composition, 56,000 ohm =10%, V2 w. Same as 6GR20. - 99126-83 28741
6R30 Resistor, fixed, composition, 4700 ohm %10%, 12 w." Same as 6R3 .. 82283-70 - 502247
GR31 Resistor, fixed, composition, 270 ohm *10%, Vo w. ................ 82283-55 30929
6R32 Not used.

GR33 Resistor, fixed, composition, 39,000 chm +10%, 1 w. .............. 90496-81 71084
GR34 Resistor, fixed, composition, 180 ohm *£10%, 1 w. ................ 735730-53 502118
GR35 Resistor, fixed, composition, 12,000 ohm *10%, 2 w. .............. 99126-185 522312
6R36 Resistor, fixed, composition, 8200 ohm *+5%, V2 w. ................ 82283-181 502282
G6R37 Resistor, variable, composition, 25,000 ohm *+10%, 2 w. .......... . 737854-4 95367
GR38 Not used. '
6R39, 6R4b ° Resistor, fixed, composition, 22,000 ohm *+5%, V2 w. .............. 82283-191 502322
6R41 Resistor, variable, composition, 500,000 ohm *10%, 2 w .......... 737854-5 95368
GR42, 6GR43 Resistor, fixed, composition, 220,000 ohm *+5%, V2 w. ............ 82283-215 502422
6R44 Resistor, variable, composition, 200,000 ohm +10%, 2 w. ........ .. 7378546 95369
6GR45 Resistor, fixed, composition, 22,000 chm *+10%, 2 w. ............ 727834-78 502322
GR46 Resistor, fixed, composition, 47,000 ohm *+10%, Y2 w. ............. 82283-82 . 502347
6R47 Resistor, fixed, composition, 220 ochm *10%, V2 w. .......... ... ... 82283-54 502122
GR48 Resistor, fixed, composition, 15,000 ohm *+10%, 3 w. ............. 82283-88 502415
GR49 Resistor, variable, composition, 500,000 ohm 1095, 2 w. Same as GR41 7378545 95368
GRS50 Resistor, fixed, composition, 39,000 ohm *10%, 1 w. Same as 6R33 .. 90496-81 71084
GRS1 Resistor, fixed, composition, 12,000 ohm *5%,, V2 w. ............. 82283-185 502312
GR52 Not used.
GR53 Resistor, adj. wire wound, 10,000 ohms *+10%, 25 w. .............. 449695-6 202931
6R54 Resistor, fixed, composition, 4700 ohm -£10%, V3 w. Same as GR3 ... 82283-70 502247
6R55 Resistor, fixed, composition, 5600 ohm £10%, Y2 w. Same as GR7 ... 82283-71 502256
6R56 Resistor, fixed, composition, 4700 chm +10%, 15 w. Same as GR3 ... 82283-70 502247
G6RS57 Resistor, fixed, composition, 5600 ohm =10%, 12 w. Same as G6R7 ... 82283-71 502256 §
GR58 Resistor, fixed, composition, 130 ohm,.ilo%, 4 We o 82283-52 502115 ‘
GR59 Resistor, fixed, composition, 470 ohin *10%, V2 w. ............... 727834-58 30499 {
GRG0 Resistor, fixed, composition, 1000 ohm *10%, V2 w; Same as GR13 ..  82283-62 502210 ¢
6R61 Resistor, fixed, composition, 1000 ohm *+10%, V2 w. . 735730-62 502210
6S1 Switch, push leaf type, non-locking, 3 break, 1 make contacts with

o black bakelite button ... ... ... .. . i 458953-3 95370
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Q.us&

Symbaol No. Description Drawing No. St"oclz No.

652 Switch, push leaf type, non-locking, break-make contact, with black
bakelite butten .. ... ... i T P 4589531 95386
683 Switch, snap action, bakelite case, s.p.d.t. contacts ................. 8810605-1 97447
6Tl Transformer, bell ringing ........ ... ... i e 458947-1 95371
6T2 Transformer, filament . ...................cc0n. R RRREEE 949385-1 94196
6X1 to 6X4 Socket, tube, 9 pin miniature .. ... ... i 984055-2 56333
6X5 Socket, tube, 7 pin miniature ........... ..o 99370-2 53539

Mi:callaﬂom

Knob, round bakelite (for 6RIL) ....... .. ... ..o, 712336-507 . 30075
Screw, thumb, brass, back cover holding .......................... 8886111-2 94391
Shield, tube, 7 pin miniature type ..... e 99369-2 54521
Shield, tube, 9 pin miniature type ... ... 8858642-3 57533
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STATION NO.\ (CODE 12).
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MICROWAVE COMMUNICATION EQUIPMENT

Repeater Service Unit MI-31435-C

TECHNICAL DATA
DESCRIPTION
MAINTENANCE

D

REPLACEMENT PARTS

"RADIO CORPORATION OF AMERICA

N COMMERCIAL ELECTRONIC PRODUCTS, CAMDEN, N. J.
o '

%1?2'1:0 IN U. S. A, 1B-33231-3

v
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TECHNICAL DATA

Powor Input:
a. Filament Heaters: 14 watts at 115 v, 50/60 cycles ac
b. Plate Supply:50 milliamps at 250 v dc

Lovels:

a. Traosmitting Amp. Input: Voice
Output: 4 volts rms (approx.) across 60,000 ohms

b. Receiving Amp. Input: 5 volts rms (apptox.)
across 10,000 ohms
Qutput: Handset
Ringing Frequency:
285 cycles

Fault Signal Freguency:
2800 cycles

Tube Comploment

Weight and Dimensions:

Symbol Type Function

6VI 12AX7 Calling Amplifier

6V2 12AT7 Calling Gate and Fault Lock-
out Gate

6V3 12AX7 Fault Amplifier

6V4 12A7T7 Handset Amplifier and Mike
Amplifier

6V5 6AHG6 Fault/Ring Oscillator

Weight: 16 lbs.

Height: 834"

Depth back of panel: 415”

Depth front of panel: 4”

Width: Standard 19" Rack Mouating

DESCRIPTION

The Repeater Service Unit is designed for
mounting in either a standard 19” open rack or
cabinet and is usually used at drop or thru re-
peater stations. This unit serves to create fault
tone signals that are transmitted to the other
stations, when the receiver or transmitter is in-
operative or other faults develop. These signals
when received at a terminal station identify the
repeater station sending the signal and the type of
fault. The unit also contains facilities for voice
communication with any or all of the stations of
a microwave system. These signals travel on the

same microwave carrier that contains the multiplex

channels.

Repeater Service Unit consists of both a receiv-
ing branch and a transmitting branch operating
in conjunction with sensing relays and a fault code
circuit.

One function of the transmitting branch is to
generate and send out pulsed tone signals whenever
either repeater transmitter and/or receiver becomes

inoperative or when any one of three other station

faults develop.

The occurrence of any one of these faults will en-
ergize a relay to start a fault signal transmission cy-
cle. It is possible for more than one station fault to
be sent during each fault transmission cycle. There
are six fault relays, 6K1, the E-W transmitter relay;
6K10 for the W-E transmitter; GK3, for either
receiver/modulator; and three external fault relays
6K4, 6K5, and 6KX11. Each of these relays has a con-

6B1 through contact 6K8C and 6M1A. Motor 6M1
closes contact 6GM1B to keep itself operating and
opens 6M1A in order to stop 6B1 after it completes
one revolution. 6B1 turns the commutator brush
arm through one revolution in about 12 seconds,
while maintaining its circuit via commutator seg-
ment Y. Relay 6KG is energized when the brush arm
contacts a commutator segment connected to its coil.
The segments concerned with station identification
are connected directly to 6K6, while those concerned
with fault identification are connected to 6K6
through the C contacts of their respective fault re-
lays, 6K1, 6K3, 6K4, 6K5, 6K10 and 6K11. Thus
in the event of a receiver fault, for example, 6K6
will be operated as the brush arm contacts segment
A, since the associated fault relay, 6K3, is operated
and its C contact closed. When closed, the contact
of relay 6KG applies the 2800 cycle tone generated
by oscillator 6V5 to the transmitted service chan-
nel. One set of pulses is transmitted and a second
set of pulses cannot be transmitted until 6M1 has
completed its cycle about four minutes later, closing
G6M1A. The transmitted service channel is fed
through filter GFL2 to the baseband unit and from
there to the modulator in the receiver/modulator
at a drop repeater station or directly from 6FL2 to
the modulator at a thru repeater station. The serv-
ice channel is transmitted on the microwave car-
rier to all other stations of the system. The 2800
cycle tone pulses on the system operate a commu-
tator brush arm in the terminal station service unit
which is in synchronism with the commutator
brush arm of the repeater station. The action of the

G163, ang 6K .
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terminal commutator brushes lights a combination
of lamps on an indicator panel which identifies the
exact repeater station sending the fault tone and the
nature of its trouble.

In a system of 10 repeater stations or less each sta-
tion has its own two digit fault code number. Code
number combinations are available for use when
wiring the segments of commutator 6E1 of the serv-
ice units for their code designations. The 10 two
digit code combinations are: 1-2, 1-3, 1-4, 1-5, 2-3,
2-4, 2-5, 3-4, 3-5, 4-5.

In systems of more than 10 stations between ter-
minals the following code combinations can be used
to supplement the above: 1-2-3, 1-2-4, 1-2-5, 1-34,
1-3-5, 1-4-5, 2-3-4, 2-3-5, 2-4-5, 3-4-5. The segments
corresponding to the code numbers and segment Z
are wired together as shown in the example in the
schematic of figure RS-4.

One of the commutator seyinents that is not
used for station identification is used to operate re-
lay 6K7 which resets 6K1 or 6K10 which would
otherwise “lock up” on a transmitter failure due to
the self-locking action of the fault relay employed
in the transmitter. Commutator segments A, B, C,
D and 6 are used to indicate the particular type of

trouble occurring at the station. Segment A is used
to indicate receiver failure; B, transmitter failure,
and C, D, and 6 may be used for other indications
desired by the user. Contacts A of relays 6K1, 6K3
and 6K10 serve no purpose in the equipment de-
scribed in this book. At standby stations, contact C
of 6K1 and 6K 10 initiate switchover operation when
either relay is operated.

The transmitting portion of the circuit consists
of a phase shift type audio oscillator 6V5 which
normally oscillates at a frequency of 2800 cycles and
is keyed on and off by relay 6K6 to transmit the
fault tone pulses. Oscillator 6V5 can also be shifted
to a frequency of 285 cycles by the operation of
calling pushbutton 6S1. Transmission of this 285
cycle tone activates buzzers in all other service units
of the system, and is used as a ringing signal to
attract the attention of the other operators. The
output of the service telephone plugged into jack
GJ2 is amplified by the 6V4B audio stage and is
passed together with the ring or fault tone through
filter 6FL2 to the communication channel of the
relay system. The voltage level to filter 6FL2 from
fault oscillator 6V5 is set by OSC OUTPUT con-
trol 6R44 and from service telephone amplifier
6V4B by MIKE OUTPUT control 6R49.

644

~

6R5
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\

6J5 -

66— |

WEINPUT gyt T

6JIl —— |
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6v4 STKNO. 6J2 6R44 6S)
30075 54521
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Figure RS-1—Repeater Service Unit—Front View
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Figure RS-2—Repeater Service Unit—Block Diagram

In the receiving section the fault/ring tone and
voice frequencies (300 cycles to 3000 cycles) are
received from both the E-W and W-E receivers and
passed through a 3000 cycle low pass filter 6FL1 to
prevent any multiplex frequencies above 3000 cycles
from entering the service unit circuits, W-E INPUT
gain control 6R5 and E-W INPUT gain control GR6
control the voltage level to filter 6FL1 from the W-E
and E-W receivers respectively. One circuit fed by
this filter is amplifier 6V 1, selective to the 285 cycle
ring tone, and gate tube 6V2A which controls relay
6K9. This circuit operates a buzzer when a ring
tone (285 cycles) is present in the service signal.

A sccond branch of the receiving section consists
of the fault amplifier 6V3, responsive to the 2800
cycle fault tone, gate tube 6V2B and relay 6K8. Re-
ception of a 2800 cycle signal causes relay 6K8 to
operate, opening contact 6K8C which prevents the
starting of motors 6M1 and 6B1 and consequent
fault tone transmission from the station. Since as
many as 15 repeater stations may be cascaded in a
section of a system it is possible that two or more
may attempt to transmit fault signals at the same
time. This would result in the appearance of in-
correct information at the terminal station. Relay
GK8 therefore prevents a repeater station from start-
ing a fault transmission when any other repeater
station is sending a fault tone, In addition relay

contact GK8A by connecting capacitors 6C9A and
6CYB to the 6V2 grid, delays the release of 6KS8 for
a sufficiently long time to permit the repeater sta-
tion firs: sending the fault tone to complete its fault
transmission before another station starts its own
fault transmission. ‘

The final element of the receiving branch is a
cathode follower stage which amplifies the voice
frequencies to jack 6]2 for the telephone handset
receiver. The handsct signal level is set by HTAND-
SET VOLUME control 6R11.

Bridge audio jack 6J12 and bridge fault jack 6]J13
are provided to accommodate the addition of a
Service Channel Bridging Unit at junction stations.
The service channel bridge permits the use of only
one repeater service unit to serve both stations of
the junction. Jacks 6J12 and G6J13 provide the
means of supplying the fault/ring tones, voice
signals and fault code information to the bridging
unit and of receiving local fault information from
the bridging unit. ‘

CONTROLS

a. The E-W INPUT and W-E INPUT coatrols
(6RG and 6R5) vary the amplitude of the service
channel input to filter, GFL1, from the E-W and W-E
receivers.
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b. The HANDSET VOLUME control (6R11)
varies the amount of voice signal voltage applied
to the grid of handset amplifier 6V4A.

c. The HANDSET jack (6]2) is for connecting
the service channel telephone handset.

d. The OSC OUTPUT (6R44) screwdriver
control adjusts the level of the ring/fault tone
oscillator output fed to low pass filter 6FL2.

e. The MIKE OUTPUT screwdriver control
(6R49) adjusts the gain of microphone amplifier
6V4B.

f. The CALLING pushbutton (681) when
pressed changes oscillator 6V5 from a fault tone
(2800 cycle) generator to a ring tone (285 cycle)
generator and connects this fault ring tone signal to
the low pass output filter 6FL2.

g. The TEST pushbutton (6S2) when pressed
causes motors 6M1 and 6Bl to run so that the op-
eration of the fault code circuits may be checked

h. The Variable Tap Resistor, 6R53, reached

from the rear of the unit, controls the amount of
dc voltage for energizing relays 6K1 and 6K10.

i. The Faulr Oscillator Control 6R37 is a screw
driver adjusting variable resistor, reached from the
rear pf the unit, for setting the frequency of
oscillator 6V5 to the fault tone frequency of 2800
cycles.

j. The Ring Oscillator Frequency Control 6R41
is a screw driver adjusting variable resistor, reached
from the rear of the unit, for setting the frequency
of oscillator 6V5 to the tone frequency of 285
cycles. The adjustment is made with the CALLING
button pushed.

k. The INPUT pinjack (6]1) is for connecting
test leads to a Ballantine Model 300 voltmeter to

measure the audio signal voltage output of filter
GFL1.

1. The OUTPUT pinjack (6]J11 )is for connect-
ing test leads to a Ballantine Model 300 voltmeter
to measure the audio signal voltage output of the

fault/ring tone oscillator 6V5 and microphone
amplifier 6V4B.

STH, NO. STK. NO.
95342 STK. NO. 95343 6K6
95344

N\
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Figure RS-3—Repeater Service Unit—Rear View, Dust Cover Removed
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XS RS-5

MAINTENANCE

General Notes
Fault Relay and Commutator

a. At each routine repeater station inspection,
check the operation of the timer motor 6MI1 and
6B1 and the commutator brush arm. The timer
should take four minutes and the commutator
brush arm should take 12 seconds to complete one
revolution. When the commutator brushes pass
segment “Z” on the commutator, 6KG6 should be
operated.

b. When faulty commutator contact becomes
evident increase the commutator brush pressure as
follows:

Loosen the screw holding the brush arm and
rotate the arm in the direction that will increase the
pressure of the brushes against the commutator
plate and then tighten the arm in this position.
Be certain thac the pressure of the brushes against
the segments is sufficient to ‘make positive contact.

c. A check of the proper operation of the com-
mutator assembly GEl in conjunction with the
terminal fault indicating equipment may be made
by simulating each of the five types of faults at
the repeater and observing the lamp panel at the
terminal station for the proper identifying code.
The faults can be simulated by pressing the armature
of each of relays 6K1, 6K3, 6K4, 6K5, 6K10 and

6K11 in turn. Use the maintenance telephone
c¢hannel for checking the results of the test at the
terminal station.

d. Adjust variable resistor GR53 for a voltage
at 6K1 of 113 v with both transmitter output meter
relays (1M2) in the condition of having their red
and black arms touching (contacts closed).

Input Circuit

a. The normal adjustment of the W-E and E-W
INPUT controls, 6R5 and 6RG6, is the maximum
clockwise position.

b. Excess gain is available in both the calling
amplifier and fault amplifiers. If the input voltage
to these circuits is too great the connections to the
6R9, GR54 and 6R55 or the 6R10, GR56, GR57
resistance networks may be reduced to a lower tap.
The input voltage to the calling amplifier will
need to be reduced if the voice signals in the
maintenance channel causes the call buzzer to
sound.

c¢. Adjust the HANDSET VOLUME control to
the desired listening level.

Output Circuit

The adjustment of the level of the fault and
service signals applied to the baseband or receiver/
modulator units from the repeater service unit is
described as follows:

TYPICAL R;EPEATER SERVICE UNIT VOLTAGES

"The following are typical voltages between various tube pins and ground as read with a vacaum tube volt-

meter. All voltages are dc unless otherwise noted.

Pin Pin Pin Pin Pin Pin Pin Pin Pin
Tube | Type Function #1 #2 #3 #4 #5 #6 #7 #8 #9
6V1 | 12AX7| Calling Amp. 250 0 2.5 0 0 150 1.0 2.5, 6.3
ac
6V2 | 12AT7 | Calling Gate 250 0 8.4 0 0 250 1.0 8.4 6.3
Fault Lockout ac
6V3 | 12AX7| Fault Amp. .... | 250 0 20 0 0 — —_ —_ 6.3
ac

6V4 | 12AT7 | Handset - Mike
Amp., ....... 250 (1] 4.0 0 0 80 0 1 6.3
ac
6V5 | 6AHG [ Osc. .......... 0 1.9 6.3 6.3 150 150 1.9 -— —_

ac ac
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Drop Repeater Station
a. The OSC OUTPUT and MIKE OUTPUT
adjustments are made as follows:

1. Connect an audio volumeter (Ballantine
Model 300 or equivalent) to pin 6J8-2 and ground.

2. Press the CALLING button and adjust
the OSC OUTPUT control for a meter reading of:
(a) 1.32 volts when used with Baseband Unit
MI.31493.
(b) 0.325 volts when used with Baseband Unit
MI-31120 or MI-31910.
3, Speak into the handset microphone and

adjust the MIKE OUTPUT control for a meter
reading of from:

(a) 0.5 to 0.8 volts when used with Baseband
Unit MI1-31493.

(b) 0.12 to 0.2 volts when used with Baseband
Unit MI-31120 or MI1-31910.

b. At stations where Baseband Unit MI-31493 is
used, the repeater service unit output connection is

/

}

to be made at the junction of 6R63 and the “"OUT”
terminal of 6FL2. At stations where Baseband Unit
MI-31120 or MI-31910 is used, the repeater service
unit output connection is to be made at the junction
of GRG3 and 6RG2. The specified levels cannot be
obtained if the wrong output connection is used.

Thru Repeater Station

a. The OSC OUTPUT and MIKE OUTPUT
adjustments are made as follows:

1. Connect the audio voltmeter (Ballantine
Model 300 or equivalent) to pin 6]8-2 and ground.

2. Press the CALLING button and adjust the
OSC OUTPUT control for a meter reading of
0.057 volt,

3. Speak into the handset microphone and
adjust the MIKE OUTPUT coatrol for a meter
reading of from 0.023 to 0.035 volt on voice peaks.

b. The audio output connection must be made
at the junction of 6R59 and 6RG62. Severe overload-
ing of the modulator will result if the wrong out-
put connection is used. '

REPLACEMENT PARTS LIST

Symbol No. Description Drawing No. | Stock No.

6B1 Motor, synchronous, clock type, 115 v, GO cycle .........iiias 8833318-1 95340
6C1 to 6C4 Capacitor, fixed, mica, 560 mmf +2%, 500 v. e 722022-553 72841
6C5 Capacitor, fixed, paper, 0.1 mf +10%, 400 Ve oo e 735715-175 73551
6C6 Capacitor, fixed, paper, 0.47 mf +20%, 200 V. .. ... 735715-33 73787
6C7 Capacitor, fixed, mica, 9100 mmf +2%, 300 v. P 722029-562 95383
6C8 Capacitor, fixed, mica, 10,000 mmf +20%, 300 v. ..... ... 727865-71 92036
6C9A, B Capacitot, fixed, paper, 4.0 mf 420 ~109%, 100 v. ... ... ........ 8887709-153 95341
6C10 Capacitor, fixed, paper, 0.1 mf :£10%, 400 v. Same as 6C5 .. ...... 735715-175 73551
6C11 Capacitot, dry electrolytic, 10 mf, 25 vo ......ooviie 442901-46 52533
6C12 to 6C14 Capacitor, fixed, mica, 220 mmf %2%, 500 v. ... ... ... ... 727853-331 71014
6C15 ’Capacitor, fixed, paper, 0.1 mf £10%, 400 v. Same as 6C5 ........ 735715-175 73551
6C16 Capacitor, dry electrolytic, 10 mf, 25 v. Same as 6CI11 ............ 4£42901-46 52533
6C17 Capacitor, fixed, paper, 0.01 m.f +10%, 400 v. ............. e 735715-163 73561
6C18 Capacitor, fixed, paper, 0.1 mf +10%, 400 v. Same as 6C5 ........ 735715-175 73551
6C19 Capacitor, fixed, paper, 0.47 mf 20%, 200 v. Same as 6C6 . ... .. .| 735715-33 73787
6C20 Not used.

6C21 Capacitor, fixed, mica, 2200 mmf +=109%, 500 v. ... ... 727866-155 39660
6C22 Capacitor, fixed, ceramic, 1500 mmf --100 —0%, 500 v . ... ..., 449696-3 73748
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Symbol No, Description Drawing No. | Stock No.
6EL Commutater Assembly—(following parts oaly available) ......... 744080-502
Clip, contact brush holding clip (Part of 6EL) ............ ........ 128727-1 95344
Contact, sliding, for code signal commutator assembly (Part of GE1) .. 128746-1 95343
Plate, repeater code signal commutator plate assembly, complete with
contacts and terminals (Part of GE1) .......................... 458943-502 195342
GFL1 Filter, low pass, 3.6 to 100 kc/s impedanc;: 5000 ohm input and output | 8833307-2 95345
GFL2 Filter, low pass, 3.6 to 100 kc/s impedance 10,000 ohm input and output 8833306-2 95346
6I1 Buzzer, door bell type, 8-12 v., 60 cycle ...................... .. | B848315-3 95347
6J1 ) Connector, female, pin jack ... ............ P 742565-1 93678
6J2 Connector, female, telephone incl;: I R .8845648-1 94232
6]3 Connector, male, 6 contact, chassis mtg. ... ...................... 181494-3 28507
6J4 to 67 Connector, female, 6 contact, chassis meg. .. ................. ... 181494-4 ‘18534
6J8 Connector, male, 6 contact, chassis mtg. Same as 6J3 .............. 1. 181494-3 l28507
6J9 ' Connector, female, 6 contact, chassis mtg. Same as 6J4 ... ... .. Ll 181494-4 18534
6J10 Connector, male, 6 contact, chassis mtg. Same as 6J3 ........... ... | 181494-3 28507
6J11 Connector, female, pin jack. Same as 6J1 ................ e . 742565-1 93678
6J12 Connector, male, 6 contact, chassis mtg. Same as 6J3 ... ... .. 181494-3 28507
6J13 Conncctor, female, 6 contact, chassis mtg. Same as 6J4 ... . ... .. 181494-4 18534
SK1 Relay, dc, coil, 68 v., 3 form "A” mnk;:, contacts .. . Ce . 174913-8 95348
6K2 Not used. ‘
6K3 Relay, ac, midget type, coil, 115 v., 50/60 cycle, 3 p.s.t. normally open | 458952-2 95349
COMUACES . e e e e e V
GK4 to GK7 Relay, ac, midget type, coil, 115 v,, 50/60 cycle, d.p.d.t. contacts .... 458952-1 95350
GK38 Relay, dc, coil, 7i v, 2 form "C” break-make contacts .. ... ... .. ... 174913-7 95351
6K9 Relay, dc, coil, 41 v, 1 form "C" break-make contact . ............. 174913-6 95352
GK10 Relay, dc, coil, 68 v., 3 form "A" make con-tacts. Same as GK1 ..... 174913-8 95348
6K11 Relay, ac, midget type, coil, 115 v,, 50/60 cycle, d.p.d.t. contacts. Same .
BS G4 e P 458952-1 95350
6L1 Reactor, iron core, 350 mh at 35 ma .. ......... .. ... 8833309-1 95359
6L2 Reactor, air core, r-f choke, 21 microhenry, 600 ma, 2060 me ....... 8896181-1 157918
6M1 Motor, timer, clock type, 115 v, 6O cycle, with one s.p.d.t. microswitch
attached and fixed cam with 6° notch ... ... ... ... 458949-1 95360
G6R1, 6R2 Resistor, fixed, composition, 3900 ohm %109, V2 w. .............. 735730-69 502239
6R3, 6R4 Resistor, fixed, composition, 4700 ohm *£10%, Y3 w. .............. 735730-70 502247
6R5, GRG Resistor, variable, composition, 5000 ohm +109%, 2 W. ... ... 737829-30 94039
6R7, GRS Resistor, fixed, composition, 5600 ohm *+10%, V2 w. ... .. SN 735730-71 502256
6R9, 6R10 Resistor, fixed, composition, 4700 ohm *10%, V2 w. Same as 6R3 .. 735730-70 502247
GRI1L Resistor, varinble; composition, 10,000 chm +=10%, 2 w. ...... ...... 737801-43 205064
6R12 Resistor, fixed, composition, 1500 ohm +10%, V2 w. ....0......... 735730-G4 502215
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Symbol No. Description 5 Drawing No. | Stock No.
6R13 Resistor, fixed, composition, 1000 ohm ®10%, 42 w. .............. 735730-62 502210
6R14 Resistor, fixed, composition, 1 meg 5%, V2 w. .............c0e 735730-231 © 502510
6R15 Resistor, fixed, composition, 270,000 ohm =+=10%, Y2 w. ............ 735730-91 502427
6R16 to GR19 Resistor, fixed, composition, 1 meg *5%, V2 w. Same as 6R14 ..... 735730-231 502510
6R20, 6R21 Resistor, fixed, composition, 56,000 ohm *10%, 2 w. .............. 99126-83 522356
G6R22 Resistor, fixed, composition, 1000 ohm £5%, 1 w. ................ 90496-159 512210
6R23 Resistor, fixed, composition, 1500 ohm *10%, V2 w. Same as 6R12 .. 735730-64 502215
6R24 Resistor, fixed, composition, 33,000 ohm =109, Vowe 735730-80 . 502333
GR25 Resistor, fixed, composition, 390,000 ohm *10%, 1 w. ............. 90496-93 512439
6R26 Resistor, fixed, composition, 2.7 meg ®£10%, ¥4 w. ................ 735730-103 72788
6R27 Resistor, fixed, composition, 1000 chm 5%, 1 w. Same as GR22 ... 90496-159 512210
GR28, 6R29 Resistor, fixed, composition, 56,000 ohm *+10%, 2 w. Same as 6R20. 99126-83 522356
6R30 itesistor, fixed, composition, 4700 ohm =10%, V2 w. Same as 6R3 .. 735730-70 502247
G6R31 Resistor, fixed, composition, 270 ohm ==10%, LY We 735730-55 502127
6R32 Not used. '
6R33 Resistor, fixed, composition, 39,000 ohm 1096, 1 W. ........... .. | 9049681 512339
G6R34 i Resistor, fixed, composition, 180 ohm *10%, Y2 w. ... .......... 735730-53 502118
GR35 Resistor, fixed, composition, 12,000 ohm +500, 2 We ... L 99126-185 522312
6R36 Resistor, fixed, compositi(;n, 22,000 ohm +=5%, Va2 w. ... 735730-191° 502322
GR37 Resistot, variable, composition, 500,000 ohm +10%, 2 w. ........... i 737854-5 95368
6R38 Not used.
6R39, 6R40 Resistor, fixed, composition, 100,000 ohm *5%, Y2 w. .............. 735730-207 502410
6R41 Resistor, variable, composition, 2.5 meg., =10%, 2 w. .. TR, 737885-12 97031
6R42, GR43 Resistor, fixed, composition, 1.2 meg., +5%, 12 w. ................. 735730-233 502512
GR44 Resistor, variable, composition, 200,000 ohm +10%, 2 w. .......... 737854-6 95369
6R 45 Resistor, fixed, composition, 22,000 ohm *10%, V2 w. ............ 735730.78 502322
GR46 Resistor, fixed, composition, 47,000 ohm *+10%, V2 w. ...... ... ... . 735730-82 502347
6R47 Resistor, fixed, composition, 220 ohm *10%, Y2 w. .. ... ..... 735730-54 502122
GR48 Resistor, fixed, ccmposition, 150,000 ohm *+10%, V2 w. .. ......... 735730-88 502415
G6R49 Resistor, variable, compo;ition, 500,000 ohm *+10%, 2 w. 7378545 95368
6R50 Resistor, fixed, compositicn, 39,000 ohm 109, 1 w. Same as 6R33 .. | 90496-81 512339
6R51 Not used.
6R52 Not used.
GR53 Resistor, adj. wire wound, 10,000 ohms -£109%, 25 W. .. 4496G95-6 202931
6R54 Resistor, fixed, composition, 4700 ohm *10%, V2 w. Same as GR3 ... 735730-70 502247
6RS55 Resistor, fixed, composition, 5600 ohm +10%, 13 w. Same as 6R7 . .. 735730-71 502256
G6R56 Resistor, fixed, composition, 4700 ohm =*10%, V2 w. Same as 6R3 ... 735730-70 | 502247
6R57 Resistor, fixed, composition, 5600 ohm :10%, Y2 w. Same as 6R7 ... 735730-71 502256
G6R58 Resistor, fixed, composition, 150 ohm +10%, Ya w. ... ... 735730-52 502115
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Symbol No. Description Drawing No. Stock No.
GR59 Resistor, fixed, composition, 470 ohm £10%6, Y3 We o covviiir e 735730-58 502147
GRGO Resistor, fixed, composition, 1000 ohm =+=10%, 2 w, Same as GR13 .. 734730-62 502210
GR61 Resistor, ﬁxea, composition, 1000 ohm +10%, V4 w. Same as 6R13... 735730-62 502210
GR62 Resistor, fixed, composition, 1500 ohm +10%, Y2 w. Same as 6R12.: 735730-64 502215
GRG63 Resistor, fixed, composition, 10,000 ohm +=109%, Va W. ... ..o 735730-74 502310
6S1 Switch, push leaf type, non-locking, 3 break, 1 make contacts with
black bakelite BUEEOn ...« ovroenoores e 458953-3 95370
hS2 Switch, push leaf type, non-locking, break-make contact, with black
bakelite DULEOR .o oo ronennsressnnesessm it 458953-1 95386
653 Switch, snap action, bakelite case, s.p.d.t. contacts (Part of 6M1) .... 8810605-1 97447
611 rransformer, bell TIRGINE .« neeee RUTTTRTIS 4589471 95371
612 "Transformer, GIAMENE ... .. . ooooeco s T 949385-1 94196
6X1 o 6X4 Socket, tube, 9 pin miniature ... ... e e 984055-2 94880
6X5 Socket, tube, 7 pin MIDIREULE . ... ..o 737867-18 94879
Miscellaneous

Knob, round bakelite (for GRIL) ..o ovvvvnevennneeeeee e 712336-507 30075

Lubticant, ¥ oz. vial of molycote, type Z .. ..o 891997-?3 208046

Screw, thumb, brass, back cover ROIdIBE v ovvvervremn e i 8886111-2 - 94391

Shield, tube, 7 pin miniature (Pe .. ....ooess et 99349-2 54521

Shield, tube, 9 pin miniature yPe . .....ocoooer 8858642-3 56359
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NOTICE

This Instruction Book, 1B-33232-2, contains in-
structions for Terminal Service Unit M1-31496 and
MI-31496-A. Although the material is presented
in terms of MI-31496 the information contained
in this book pertains to both MI-31496 and
MI-31496-A except where noted.
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TECHNICAL DATA

Power Input:

b. Plate Supply: 70 milliamps at 250 v dc

Levels:

a. Transmitting Amp.:
Ioput: Telephone handset
QOutput: 6 v (approx.) rms across 60,000 ohms

b. Receiving Amp.: .
Input: % v (approx.) rms across 10,000 ohms
Qutput: Handset

Ringing Frequency:
285 cycles

Fault Signal Frequency:
2800 cycles

Tube Complement:

a. Filament Heaters: 14 watts at 115 v, 50/G0 cycles ac

Weight and Dimensions:

Symbol Type Function
V1 12AX7 Calling Amplifier
7Vv2 12AT7 Calling Gate and Fault Gate
7v3 12AX7 Fault Amplifier -
7V4 12AT7 Handset Amplifier and Mike
' Amplifier
7V5 GAHG6 Ring/Tone Oscillator
7V6 0OB2 Voltage Regulator

Weight: 16 lbs.

Height: 834"

Depth back of panel: 413"

Depth front of panel: 4" :
Width: Standard 19” Rack Mounting

DESCRIPTION

The Terminal Service Unit MI-31496 is designed
for mounting in either a standard 19"’ open rack or
cabinet and is installed in any station where station
fault identification is required. It contains the fa-
cilities for indicating the fault signals transmitted
from the repeater stations. A lamp panel indicates
which station is sending the fault signals and the
nature of the trouble. It is possible to identify up to
five faults from any one repeater station. It also in-
dicates the failure of the terminal transmitter or re-
ceiver. The unit also contains the voice channel
equipment for party line ringing and conversation
with the repeater stations.

Service channel signals (fault tone, ring tone and
voice signals—300 cycle to 3kc) from the repeater
sexrvice units located at the unattended repeater sta-
tions are transmitted along with the multiplex sig-
nals and when received at the terminal are separated
from the multiplex signals and channelled to the ter-
minal service unit. These service channel signals
are firse passed through filter 7FL1 which serves to
eliminate apny frequency higher than 3000 cycles
which may be present due to multiplex transmission

along the systern. The signal voltage input to filter.

7FL1 is adjusted by means of INPUT CONTROL
7R1. The signals from 7FL1 feed through separate
audio amplifier circuits. One circuit, consisting of
calling amplifter 7V1 and calling gate 7V2A, is a
selective amplifier and gate tube tuned to 285 cycles,
the ring tone signal frequency. Its selective circuit
consists of a parallel *“I” bandstop filter as a feed

back element for the second section of the 12AX7
twin triode (7V1). The presence of a 285 cycle

" ring tone pulse in the input of this calling circuit
. energizes relay 7K1 in the plate circuit of calling

gate 7V2A which operates buzzer 7113 thereby at-
tracting the attention of the operator or mainte-
nance man. This alerts the terminal station per-
sonnel that.a party line call is being made from
another station. The party line voice signals of the
service channel from filter 7FL1 are amplified by the
cathode follower circuit of 7V4A before passing to
the receiver of the telephone handset MI-31019-A
plugged into jack 7J2. Handset volume coatrol

" 7R21 sets the level of voice signals to the handsét.

The presence of fault tone signals at 2800 cycles
in the output of 7FL1 will activate the circuit con-
sisting of fault amplifier 7V3 and ‘fault gate com-
prised of gate tube 7V2B and relay 7K2. A 2800
cycle fault tone pulse will cause a large voltage to
be developed in the plate circuit of amplifier 7V3
by the high impedance of the parallel circuit com-
posed of reactor 7L1 and capacitor 7C7 resonant at
2800 cycles. This voltage applied to the grid of
7V2B, which is normally biased at cutoff, will cause
plate current to flow and energize relay 7K2. Thus
on the arrival of a fault tone signal from one of the
repeater stations, relay 7K2 will close its contacts
7K2A, 7K2B and 7K2C which cause the following

.action to ensue: Relay contact 7K2B will energize

relay 7K3 and close contact 7K3A which operates
buzzer 7113 to attract the attention of the operator. -
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Figure TS-1—Terminal Service Unit, MI-31496—Front View

Contact 7K3B holds relay 7K3 energized after the
initial impulse stops and contact 7K2B opens. This
causes 7113 to continue buzzing uatil the operator
presses buzzer release 754. Pressing 754 will turn
off buzzer 7113 by breaking the energizing circuit
of relay 7K3 after it is initially energized by a re-
peater station fault. Meanwhile contact 7K2C will
start commutator motor 7B1 which will be main-
tained in operation through a full cycle by commu-
tator segment Y. Rotation of the commutator brush
arm will first cause ac voltage to be momentarily ap-
plied to relay 7K4 through commutator segment Z.
This will open a contact to wipe off any previous
fault indications that are showing on the neon lamps
connected to the remaining commutator segments,
by momentarily removing the sustaining voltage
from all the lamps. As the commutator brush arm
is rotated by motor 7B1 in synchronization with the
transmitting commutator brush arm of a repeater
service unit, the brushes will connect relay contact
7K2A successively to segments 1,A,2.B,3 etc. If
a tone pulse is being received at the time period
assigned to any of these particular segments, contact
7K2A will be closed and a relatively high d-c voltage
will be applied to the neon lamp connected to that
particular segment. After the commutator brush
lights a given lamp and moves off the associated
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segment, the neon lamp will remain lit because of
a d-c voltage applied through the resistor connected
to it. This d-c voltage is held to a sufficiently low
value so that the neon lamps will not light unless
they have first received a high voltage pulse through
the commutator segments,

By the above means, lamp (1) through (6) and
“A" through "D of the lamp indicator panel, will
receive and hold an indication of the particular sta-
tion at which trouble has occurred and also indicate
the nature of the trouble. These lamps will remain
lit until they are reset manually by the operation of
light release button 752, or automatically when an-
other transmission is initiated from the same or a
different repeater station.

There are five numbered neon lights for the pur-
pose of station identification to show which of the
repeater stations is sending out fault transmissions.
A station code will consist of either two or three
tone transmissions out of the five that are possible.
Using either a 2 or 3 tone group it is possible
to transmit 10 separate codes and using a combina-
tion of 2 and 3 tone groups it is possible to transmit
20 separate codes.

Thus for a 10 station code any two lamp combina-
tion of the numbered lamps will indicate the re-
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7
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peater station sending the faulr

" indications desired by the user.

sion is indicated.

For a 15 station
code any 2 or 3 lamp combination of the numbered
lamps will indicate the repeater station at fault.
Lamps A, B, C, D and 6 are used to indicate the
particular type of trouble occurring at the repeater
station. Lamp A is used to indicate receiver failure;
B,. transmitter failure, and C, D and 6 any other
It is possible for
scveral fault transmissions to be indicated succes-
sively during any one four minute period. Two
fault indications cannot occur simultaneously be-
cause the lockout circuit of relay 6K8 at each re-
peater station prevents a second repeater station
from sending a fault transmission for a 30 second
period while the initial fault transmission is occur-
ring. The indicator panel will be lit for at least 30
seconds for each fault transmission unless cleared
before that time by pressing the LIGHT RELEASE
button 782. Upon the reception of a new fault
transmission the indicator panel is cleared by the
action of relay 7K4 before the new fault transmis-

When a local receiver fails, the receiver fault
relay closes the 115 v ac circuit to energize relay 7K5
in the terminal service unit. Contact 7K5B ener-
gizes relay 7K3 which causes buzzer 7I13 to sound
and call attention to lamp (R) (7I12) of the lamp
panel which is lit by the closing of contact 7TK5A
to indicate that the terminal receiver is inoperative

or not receiving a signal. Relay 7K6 is energized
when the 1M2 monitor meter of a local crans-
mitter drops to a predetermined value due to a
greatly reduced transmitter output. This causes the
contacts of 1M2 to close the energizing circuit to
relay 7KG6 of the terminal service unit. 7KGB sounds
the calling buzzer 7113 by energizing relay 7K3 and
lights lamp (T) (7I11) on the lamp panel, indi-
cating that a Jocal transmitter is not working
properly. ,
Contact C of relays 7K5 and 7K6 are not required
in the equipment described in this book. At stand-
by stations, contact C of 7K6 initiates switchover
to standby operation when relay 7KG is operated.

Test light button 783 is pressed to check the op-
eration of the indicating panel lamps and its asso-
ciated mechanism. When 783 is pressed circuits are
closed to cause lamps (T) and (R) to light and
motor 7B1 to go through its cycle of operation and
apply firing voltage to each of the lamps on the lamp
indicator panel in sequence as long as 783 is held in.
Thus any bad lamp or bad commutation segment
contact will be revealed.

Terminal Faults switch 7S5 is normally closed so
that local receiver and transmitter faults will
energize relays 7K5 and 7KG. After the fault has
been noted 755 can be opened so that the light and
buzzer may be turned off while working to correct
the fault, This will also allow relay 1M2 to be

RECEIVER - 3KG - (RING) ,
MODULATOR GAIN |__,| Low ALY 285 | SteNaL SIGNAL
SERV. GHAN. CONTROL. PASS CONTROY CYGLE RELAY BUZZER
FILTER SELEGTOR 7K1
ouT 3
I
SERV, (é"_:_AN. (FAULT) (
HANDS GAIN TAP 2800 RELAY LA |-
- g ¢ FROM
AMPLIFIER GONTROL, cé’,?r',%‘o._ CYGLE TK3 28 || e
SELEGTOR 3¢ :
e AND
REG.
GAIN MIGROPHONE Ny T (e :
. FAULT
coNTROL] ™! amPLIFIER 6 R | |,
RELAY "1 oEcoper BANK | -AYS
TK2
A —
REGEIVER - | )
MODULATOR 3 Ko AT 285 SIGNAL TEST ‘
OR «4——1LOW PASS conTroL[® CYGLE PUSH PUSH
BASEBAND AMP. FILTER 0SGILLATOR BUTTON BUTTON
SERV. CHAN.
1NPUT P-140380<1

Figure TS-2—Terminal Service Unit—Block Diagram
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unlocked so that the needle will be free to rise when
the transmitter is again operating. A single push
of buzzer release 754 with switch 785 closed will
not keep 7K3 released because local faults en-
ergizing 7K5 or 7KG are continuing voltages and
not coded pulses, With 785 closed DUZZER RE-
LEASE 7584 must be held as long as the local fault
lasts to keep the buzzer silenced. After a local
fault has caused an indicator lamp to be lit and the
buzzer to sound, opening TERMINAL FAULT
switch 785 will permit the light to be extinguished
and allow the buzzer to be silenced when the LIGHT
RELEASE button and the BUZZER RELEASE
button are pressed. Control 7R56 is set at 113
volts when 1M2 and 7KG are operated.

In the transmitting portion of the unit, the 285
cycle ring tone signal for calling the repeater sta-
tions is produced in audio oscillator 7V5 and is
transmitted whenever calling button 781 is pressed.
The voice frequencies from the service channel tele-
phone handset are amplified in 7V4B. Both the
voice and ring tone signals are passed through filter
7FL2 before delivery to the baseband unit. The
amplitude of ring tone and voice signals are regu-
lated by oscillator output control 7R32 and micro-
phone output control 7R35 respectively. Filter
7FL2 is a low-pass filter which prevents transmis-
sion of any signals having frequencies higher than
3000 cycles which would interfere with the multi-
plex carrier channels.

CONTROLS

a. The INPUT CONTROL (7R1) varies the
amplitude of the service signal input to the 3000
cycle low-pass filter 7FL1.

b. The INPUT pinjack (7j1) is for connecting
test leads to a Ballantine Model 300 voltmeter to
measure the audio signal voltage output of filter
7FL1.

¢. The OUTPUT pinjack (7]8) is for connect-
ing test leads to a Ballantine Model 300 voltmeter
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to measure the audio signal voltage output of the
ring tone oscillator 7V5 and microphone amplifier
7V4B.

varies the amount of voice signal voltage applied
to the grid of handsct amplifier 7V4A,

e. The HANDSET jack (7]2) is for connecting
the service channel telephone handset.

f. The OSCILLATOR OUTPUT screwdriver
control (7R32) adjusts the level of the ring tone
oscillator output fed to low-pass filter 7FL2.

g. The MIKE OUTPUT screwdriver control
(7R35) adjusts the gain of microphone amplifier
7V4B.

h. The CALLING pushbutton (751) when
pressed connects the output of the ring tone oscil-

lator (285 cycles) to the service channel output of

the unit. ‘This signal energizes the buzzers at all
other stations.

i. The TERMINAL FAULTS switch (785)
breaks the energizing circuit of both relays 7K5 and
7KG6 to allow the (T) and/or (R) fault lamps to
be turned off by pressing the LIGHT RELEASE
button and to allow the alarm buzzer to be quieted
by pressing the BUZZER RELEASE button.

j. The BUZZER RELEASE (754) when pressed
opens the 7K3 relay circuit breaking the 115 v ac

.circuit to the buzzer causing it to stop operating. .

k. The LIGHT RELEASE (782) when pressed
closes the circuit of relay 7K4 which opens a contact
that wipes off any previous lamp indications show-
ing on the lamp indicator panel.

. The LIGHT TEST pushbutton (753) when

- pressed runs the fault commutator motor through its

cycle causing the indicator lamps to light in
sequence and reveal any neon bulb not operating.
7583 must be held in for the duration of the test.

m. The RING TONE OSCILLATOR frequency
control 7R29 is a screwdriver adjustable poten-
tiometer, reached from the rear of the unit, for set-

_ting the frequency of the oscillator 7V5 to the ring

tone frequency of 285 cycles.

MAINTENANCE

General Notes
Fault Indicating Section

a. A test of the condition of the neon bulbs of
the lamp indicating panel and the operation of
the commutator assembly should be made daily.
Press LIGHT TEST switch, 753, and hold depressed.
Ensure that the lamps come on in the following
order: 1, A, 2, B, 3, C, 4, D, 5,:6. The lamps R and
T should come on immediately when 753 is de-
pressed. Continue to hold 753 depressed and when
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the commutator starts on its second revolution en-
sure that relay 7K4 extinguishes all the lamps, and
that they relight in the above order. Release 783
when the lamp, “6” comes on, and the commuztator
brush arm will come to rest in its stop position.
Press LIGHT RELEASE switch, 782, and ensure that
all lamps are extinguished.

b. Before replacing a lamp that fails to light it
should first be determined if the commutator is at
fault. A bad commutator brush contact or dirty

d. The HANDSET VOLUME control (7R21)
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-

. terminal service unit schematic.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

segment may cause a bulb not to light or it may
cause loss of synchronism between the repeater and
terminal commutator brush arms which will give
a false indication, If faulty brush contact causes
trouble, this can be cotrected by performing the fol-
lowing adjustment:

Loosen the screw holding the brush arm and
rotate it in the direction that will increase the
pressure of the brushes against the commutator
plate and then tighten the arm in this position.
Be sure that the pressure of the brushes against
the segments is sufficient to make positive contact.

¢. Check..the action of the receiver fault relay.

7K5 by removing 2V1 the first i-f tube of the
receiver/modulator, (Be certain that the TERMI-
NAL FAULTS switch 7S5 is in the ON position.)
This will energize relay 7K5, which, if operating
normally, will cause the buzzer to sound and light
indicator lamp R. After replacing 2V1, press the
LIGHT RELEASE switch 752 to check the operation
of light release relay 7K4. Lamp R should be ex-
tinguished. Also press the BUZZER RELEASE
switch 754 to silence the buzzer.

Input Circuit

_a. See that the INPUT CONTROL 7R1 is

turned to the maximum clockwise position.

b. If the calling buzzer has a tendency to sound
when voice signals are being received, the input
voltage to calling amplifier 7V1 must be reduced
by moving the grid input connection to the next
lower tap of the 7R3, TR58, 7R59 resistance network.

c. The normal connection to the control grid
of fault amplifier 7V3 is at the junction of 7R15 of
the resistance network and 7J1 as shown on the
1f voice signals
cause the commutator brush arm to turn, and cause

the lamps to light, the fault amplifier gain can be

reduced by moving the control grid connection to a
lower tap on the 7R15, 7TRG0, 7RG1 network.

CJTS-S

d. Adjust the HANDSET VOLUME control to
the desired listening level.

e. To check the proper operation of relays 7K1
and 7K2 and the amplifier circuits associated with
them, send out a calling tone and a simulated fault
tone from s repenter station and observe whether
or not the buzzer sounds and the commutator motor

. runs.

Output Circuit
a. The adjustment of the level of the service

" signals applied to the baseband unit from the ter-

minal service unit is made as follows:
1. Connect an audio voltmeter (Ballantine
Model 300 or equivatent) to pin 7J5-2 and ground.

2. Press the CALLING button and adjust the
0OSC OUTPUT control for a meter reading of:

(a) 1.32 volts when used with Baseband Unit

MI-31493. ‘
(b) 0.325 volts when used with Baseband Unit
MI-31120.

3, Speak into the handset microphone and
adjust the MIKE OUTPUT control for a meter
reading of from:

(a) 0.5 to 0.8 volts when used with Baseband

Unit MI-31493.
(b) 0.12 to 0.2 volts when used with Baseband
Unit MI-31120.

b. Adjust 7R56 so that the voltage to 7K6 is
113 v with the transmitter output meter-relay
(1IM2) in the condition of having its red and black
arms touching (contacts closed).

c. At stations where Baseband Unit MI-31493 is
used, the terminal service unit output connection is
to-be made at the junction of 7R69 and the "OUT”
terminal of 7FL2. At stations where Baseband Unit
MI-31120 is used, the terminal service unit output
connection is to be made at the junction of 7R69
and 7R68. The specified levels cannot be obtained
if the wrong output connection is used,

, TYPICAL TERMINAL SERVICE UNIT VOLTAGES
The following are typical voltages between various tube pins and ground as read with a vacuum tube volt-

meter. All voltages are dc unless otherwise noted.

Pin Pin Pin Pin Pin Pin Pin Pin Pin

Tube | Type Function #1 #2 #3 #4 #5 #6 #7 #8 #9
7V1 | 12AX7| Calling Amp. .. | 250 0 2.5 -0 0 140 1.0 25 | 63 ac
7V2 | 12A°17| Calling, Fault

Gate ........ 248 .| 0 59 0 0 250 1.0 84 | 63ac
7V3 | 12AK7| Fault Amp. .... | 250 0 2.0 0 0 — _— — | 63a.c.
TV4 | 12AT7| Handset, Mi ke :

Ampl. ....... 250 0 3.0 0 0 95 0 1 6.3 a.c.
7V5 | GAXJ6 {Osc. .......... 0.8/ 1.8 — | 63ac| 150} 150 1.8 _— —
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REPLACEMENT PARTS LIST

Crrsy

Symbol No. Description Drawing No, Stock No.
7B1 Motor, synchronous, clock type, 115 v, G0.cycle, 5 tpm, counter _
ClOCKWBE o e 8833318-1 95340
7C1 to 7C4 Capacitor, fixed, mica, 560 mmf *+2%, 500 v. . ...........ooninnen 722022-553 72841
7C5 Capacitor, fixed, paper, 0.1 mf :10%, 400 v. ........ RO 735715-175 73551
7C6 Capacitor, fixed, paper, 0.47 mf +20%, 200 v. ...............o..n. 735715-33 73787
7C7 Capacitor, fixed, mica, 9100 mmf £2%, 300 v, ................000n 722029-562 95383
7C8 Capacitor, fixed, mica, 0.01 mf *+10%, B00 Ve oo e 727865-71 92036
7C9 Capacitor, fixed, paper, 0.47 mf *20%, 200 v. Same as 7C6 ......... 735715-33 73787
7C10 Capacitor, fixed, paper, 0.1 mf +10%, 400 v. Same as 7C5 ........ 735715-175 73551
7C11 Capacitor, dry electrolytic, 10 mf, 25 v. ... 442901-46 52533
7C12 to 7C14 Capacitor, fixed, mica, 1000 mmf *+2%, 500 v. .......... ... .. ... 722022-559 90003
7C15 Capacitor, fixed, paper, 0.1 mf £10%, 400 v. Same as 7C5 ..., 735715-175 73551
7C16 Capacitor, dry electrolytic, 10 mf, 25 v. Same as 7C11 ............. 442901-46 52533
7C17 Capacitor, fixed, paper, 0.01 mf +10%, 400 v. ................... 735715-163 73561
7C18 Capacitor, fixed, paper, 0.1 mf £10%, 400 v. Same as 7C5 ..., 735715-175 73551
7C19 Not used.
7E1 Commutator Assembly—(following parts only stocked) ............ 744080-501
Plate, terminal code signal commutator plate assembly, complete with
contacts and terminals ... ... ... .o 458943-501 95384
Clip, contact brush holding clip ... ... ... .c.coiiiiinns 128727-1 95344
. Contact, sliding, for code signal commutator assembly .............. 128746-1 95343
7FL1 Filter, low pass, 3.6 to 100 kc/s impedance 5000 ohm .............. 8833307-2 95345
7FL2 Filter, low pass, 3.6 to 100 kc/s impedance 10,000 ohm ............. 8833306-2 95346
711 to 7112 . Lamp, neon pigtail type .. ... i e 872291-14 95385
7113 . Buzzer, door bell type 8-12 v, 60 cycle ...............0vit, e 8848315-3 95347
71 Connector, female, pin jack ... ... ... .. . i 742565-1 93678
7J2 Connector, female, telephone jack ... ...... ... .. i 8845648-1 94232
7)3, 7J4 Connector, female, 6 contact, chassis mtg. .. ........... ... ...... ... 181494-4 18534
7J5 Conncctor, male, 6 contact, chassis mtg. ........... ... ... ........ 181494-3 28507
7J6 Connector, female, 6 contact, chassis mtg. Same as 7J3 ............. 181494-4 18534
737 Connector, male, 6 contact, chassis mtg. Sameas 7J5 ............... 181494-3 28507
718 Connector, female, pin jack, Same as 7J1 ....... .. .. ... i 742565-1 93678
7K1 Relay, dc, coil 41 v., 1 form “C” break-make contact ............... 174913-6 95352
7K2 Relay, de, coil 68 v, 3 form "A” make contacts ................... 174913-8 95348
.| 7K3, 7K4 Relay, ac, midget type, coil 115 v. 50/60 cycle, dpdt contacts ........ 458952-1 95350
7K5 Relay, ac, midget type, coil 115'v,, 50/60 cycle, 3 p.s.t, normally open
COMEACES .« oo oo ot e e ettt 458952-2 95349
7K6 Relay, dc, coil 68 v., 3 form "A” make contacts. Same as 7TK2 ...... 174913-8 95348
7L1 Reactor, iron core, 350 mh ... . .. ... 8833309-1 95359
7R1 Resistor, vatiable, compositicn, 2000 ohm +10%, 2 w. ............. 737829-29 ‘51925 ’
TR2 Resistor, fixed, composition, 2200 ohm *=10%, V2 W e 735730-66 502222
7R3 Resistor, fixed, composition, 4700 ohm +10%, Y2 w. .............. 735730-70 502247
TR4 Resistor, fixed, composition, 1500 ohm *10%, 12 W e 735730-64 502215
7R5 Resistor, fixed, composition, 1000 ohm +10%, V4 w. ..... e 735730-62 502210
7RG Resistor, fixed, composition, |, meg £5%, Y2 W. ... 735730-231 502510
7R7 Resistor, fixed, composition, 270,000 ohm *+10%, Y2 w. ............ 73573091 . 502427
7R8 to 7R11 Resistor, fixed, composition, 1 meg 5%, V4 w. Same as 7R6 ...... 735730-231 502510
7R12 Resistor, fixed, composition, 1000 ohm £5%, 1 W. ............-. 90496-159 512210
7R13, 7R14 Resistor, fixed, composition, 56,000 ochm +10%, 2 w. .............. 99126-83 28741
7R15 Resistor, fixed, composition, 4700 obm =109, V2 w. Same as 7R3 ... 735730-70 502247
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Symbol Ne. Description Drawing No. | Stock No.
7R16 Resistor, fixed, composition, 1500 ohm +10%, 12 w. Same as 7R4 ... 735730-G4 502215
7R17 Resistor, fixed, composition, 1 meg 5%, Y2 w. Same as 7RG ...... 735730-231 502510
7R18 Resistor, fixed, composition, 680 ohm 5%, 1 w. .................. 90496-155 512168
7R19, 7R20 Resistor, fixed, composition, 56,000 ol =109, 2 w. Same as 7R13.. | 99126-83 28741
7R21 Resistor, variable, composition, 10,000 ohm *10%, 2 w. ............ 737801.43 68833
7R22 Resistor, fixed, composition, 4700 ohm *10%, ¥2 w. Same as 7R3 ... | 735730-70 502247 *
7R23 Resistor, fixed, composition, 270 ohm *=10%, Va w. ................ 735730-55 502127
7R24 Not used.
7R25 Resistor, fixed, composition, 39,000 ohm *10%, 1 w. .............. 90496-81 512339
7R26 Resistor, fixed, composition, 10,000 ohm *10%, 2 w, .............. 99126-74 522310
7R27 Resistor, fixed, composition, 150 chm =*=10%, 1 w. ................ 90496-52 512115
7R28 Not used. .
7R29 Resistor, variable, composition, 500,000 ochm +10%, 2 w. .. S 737854-5 95368
7R30, 7R31 Resistor, fixed, composition, 270,000 ohm +10%, %2 w. Same as 7R7 .. 73573091 502427
7R32 Resistor, variable, composition, 200,000 ohm *£10%, 2 w: .......... 7378546 95369
7R33 Resistor, fixed, composition, 22,000 ohm =10%, V2 w. ............. 735730.78 502322
TR34 Resistor, fixed, composition, 47,000 ohm *+10%, Y4 w. ............. 735730-82 502347
7R3S5 Resistor, variable, composition, 500,000 ohm 1095, 2 w. Same as TR29 | 737854-5 95368
7R36 Resistor, fixed, composition, 150,000 ohm +10%, & w. ............ 735730.88 502415
7R37 Resistor, fixed, composition, 220 ohm *10%, Y4 w. ................ 735730-54 502122
7R38 * Resister, fixed, composition, 12,000 ohm =5%, 14 w. (for MI-31496 )

OnlY ) 82283-185 502312
7R39 Resistor, fixed, composition, 39,000 ohm +10%, 1 w. Same as 7R25 .. | 9049681 512339
7R40 -~ Not used.
JR41 to 7R52 © | Resistor; fixed, compcsition, 82,000 ohm =10%, V4 w. ............. 735730-85 502382
7R53 Resistor, fixed, composition, 6800 ohm +£10%, V2 w. ............... 735730.72 502268
7R54, 7R55 Resistor, fixed, composition, 18,000 chm +10%, 2 w. .............. 99126-77 522318
TR56 Resistor, adj. wire wound, 10,000 ohm =10%, 25 w. ............ ... 1| 449695-6 202931
7RS57 Resistor, fixed, composition, 68,000 ohm +10%, V2 w. ............. 735730-84 502368
7R58 Resistor, fixed, composition, 4700 ohm *+10%, ¥2 w. Same as 7R3 ...| 735730-70 502247
7R59 Resistor, fixed, compcsiticn, 5600 ohm +10%, V2 w. ........ ... ... 735730-71 502256
7R60 Resistor, fixed, composition, 4700 ohm *10%, V2 w. Same as 7R} ... 735730-70 502247
7R61 Resistor, fixed, composit.on, 5600 omh +=10%, V2 w. Same as 7RS9 .. 735730-71 502256
7RG62, TRG3 Resistor, fixed, composition, 68,000 ohm =*10%, V3 w. Same as 7R57.. 735730-84 502368
7R64 Resistor, fixed, composition, 2200 ohm 109, ¥2 w. Same as 7R2 ... 735730-66 502222
7R65 Resistor, fixed, composition, 150 ohm *+10%, V2 w. ............... 82283-52 502115
7R66, TR67 Resistor, fixed, composition, 1000 ohm 109, 14 w. Same as 7RS ... | 735730-62 502210
7RG68 Resistor, fixed, composition, 1800 ohm *+10%, 4 w. (for M1-31496-A
0Ny ) e e e 735730-65 502218
7R69 Resistor, fixed, composition, 10,000 ohm =109, ¥4 w. (for MI-31496-A
ONdY ) e e s 735730-74 502310
781, 782 Switch, push, leaf type, form “C” break-make contacts ............. 458953-1 95386
783 Switch, push, leaf type, 4 make contacts . ........................ 458953-2 95387
754 Switch, push, leaf type, form “C” break-make contacts. Same as 751..| 458953-1 95386
785 Switch, lever, telephone type, one way locking dpst normally closed ..| 8833320-1 95388
7T1 Transformer, bell ginging ... ... ... . .. .. i il 458947-1 95371
712 Transformer, filament . ... ... ... .. . .. . i 949385-1 94196
7XV1 w 7XV4 Socket, tube, 9 pin miniature ... .. ... ... i el i e 984055-2 56333
7XV5, 7XV6 Socket, tube, 7 pin miniature ............. A 99370-2 94879
Knob, round black bakelite, for 7R21 ... ...... ... .. .cociviiiinnns 712336-507 30075
Screw, thumb, brass, back cover holding .......................... 8886111-2 94391
Shield, tube, 7 pin, miniature, 134” Ig. ..............ooiiiiiinn 99369-2 54521
Shield, tube, 7 pin, miniature, 214" 1g. .......... ... ..l 99369-3 57540
! Shield, tube, 9 pin, miniature, 11844” Ig. ............. ... ... ... 8858G42-3 56359
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T.O. 31R5-4-A-21

Drsa

TECHNICAL DATA

Power Inputs
95 to 125 volts rms 50/60 cycles, 1000 watts

Power Outputs:

500 volts dc at full load of 600 ma
ripple: 1.0 volts rms max,

250 volts de at full load of 500 ma
ripple: 0.030 volts rms max.

115 v ac 50/60 cycles 300 w Local Supply Voltage -

transformer taps.

» Weight and Dimensions:

Weight: 275 Ibs. packed

225 Ibs. net
Height: 14"
Depth Back of Panel: 127
Depth Front of Panel: 5

Width: Standard 19” Rack Mounting

115 v ac 50/60 cycles 5%, 250"w. contralled by auto-

Tube Complement

Symbol Type FPunction
Vi . 3B28 H.V. Rectifier
V2 3B28 H.V. Rectifier
sV3 3B28 L.V. Rectifier
5V4 3B28 L.V. Rectifier
Fuses: Circuit
Symbol Rating ac common
5F6 ’ . ac for 250 v. supply
SF7 . ac for 500 v supply
5F8 . 250 v dc
SF9 .2 amp, ac regulated
sF10 - 250 v dc.
SF11 .2 amp. 500 v dc
SF12 3 amp. ac regulated
5F13 .8 amp, ac unregulated
SF14 .8 amp. 250 v de.
5E15 : * 500 v dc
SF16 . *
SF17 . ac regulated
SF18 . ac unregulated

"Reler to the Replacement Part List,

DESCRIPTION

The Power Supply MI-31494-B is built for instal-
lation in either a standard 19” open rack or cabinet
and is used in both terminal and repeater stations.
It operates from a 115 v ac, 50-G0 cycle source and
supplies 250 v and 500 v dc and 115 v ac to the
other rack units.

Power Supply MI-31494-B has two separate recti- '

fying sections each employing two 3B28 rectifier
tubes in a full wave rectifier circuit. Separate high
voltage transformers, 5T3 and 5T2, are ptovided‘
for each rectifier section. Rectifier filament voltage
is supplied by a third transformer 5T1, the primary
of which is tapped to permit adjustment of the
regulated ac to 115 volts for several different line
voltages. These primary taps also permit adjustment
of the voltage supplied to the primary of each high
voltage transformer, so that each rectifier output
voltage can be adjusted to near its nominal value for’

~ various values of line voltage and load current.

Each section employs double choke filtering as-
suring a dc voltage with extremely low ripple
content. The ac input circuit and all the ac and
dc output circuits are protected by fuses.

Time delay relay 5K3 is provided to prevent ap-
plication of plate voltage to the rectifier tubes be-
fore the filaments are emitting properly. The
rectifier tubes may be damaged and the* fuses blown

if the filaments are not warmed up before the high
voltage is applied. When line switch 581 is closed,
relay 5K3 operates after a time delay of from 20

. to 40 seconds. This allows sufficient time for the

filaments to warm up before high voltage is applied
to the plates.

5K3 will not release until from 2 to 3 seconds
has elapsed after opening line switch 5S1. This
prevents sharp drops in line voltage from releas-
ing 5K3 which would cause 20 to 40 second periods
during which the station is not operating.

The voltages available for the other rack units
are 250 and 500 volts dc and 115 volts ac. Plug 5P1
provides the means for making the input connection

. 1o the primary tap of filament transformer 5T1

~which best accommodates the actual ac input
voltage. This will also adjust the 115 v ac at termi-
nals 5 and 6 of jacks 5J2, 5]J3 and 5J4. 5TBI pro-
vides a means of changing the ac input to the
+250 v and +500 v rectifying sections. This
permits these supplies to be adjusted to deliver near
their nominal output voltages for different values
of output current.

If the line voltage is not subject to rapid
transients, and if its variation is not greater than
+5% from nominal, this supply can be connected

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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Figure PS-1—Power Supply, MI-31494-B—Front View

directly to the line. If these conditions are not
adhered to, however, an ac regulating transformer
should be used between the line and the power
supply input.

CONTROLS

8. The LINE switch 581 is a double pole single
throw switch which connects and disconnects all
input power.

b. The TRANS TUNE switch 552 closes and
opens the 115 v'ac supply to the primary of trans-
former 5T3 of the 500 volt rectifier section.

c. Lamp 511 illuminates the red jewel on the
fuse panel indicating that the power supply unit is
receiving 115 v ac from its power source, and that
line switch 581 is “ON.”

d. Hour meter 5M1 registers the total time that
the unit has been in operation.

MAINTENANCE

General Notes

a. Measure the voltage at terminal 5-6 of jacks
5J2, 5)3 or 5]4 periodically to see that the correct
connection in plug 5P1 is being used. Also check
the dc output voltages 1o see that the proper con-
nections to 5TBI are being used.

b. If an objectional 120 cycle hum develops in
the equipment, check the ripple voltage in both
the 500 v and 250 v dc outputs. If the ripple voltage
is greater than 1 volt for the 500 v dc supply or

more than 0.030 volt for the 250 v dc supply the
condition of the filter capacitors 5Cl thru 5C6
should be checked and the faulty capacitor or
capacitors replaced.

c. Check the rectifier filament voltages to see
that they are approximately 2.5 volts.

d. The recommended fuse type for 5F6, 7 and 8
is the Bussman Fusetron Type FNM and for 5F9
thru SF18 is either Bussman Fusetron Type MDM
or LittleFuse 4AG Slo-Blo.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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Typical Power Supply Voltage and Current
Readings N

The following are dc voltages measured between
_the listed points and ground, The input line
voltage for these measurements is 115 v, and the
jumper in 5P1 is connected from Pin 6 to Pin 1,
For the full load condition the 5T2 input is con-

v \/)Ps-s

The following are the rms ac voltages and cur-

" rents measured between various points in the power

supply. These readings were taken with the same "
conditions exisiting as described for the dc voltage
measurements,

A.C. R.M.S. Voltages

nected to the 115 v tap, on terminal board 5TBI. Voltmeter Full Load
For the minimum load condition the 5T2 input is Position Voltage | Min.Load Voliage
connected to the 105 v tap on 5STBL 5T3 input . |\ o0 oimary 573 ... 115 115
is connected through switch 552 to the 115 volt Plate 5V1 to ground ...| . 645 ., 650
tap on 5TB1 under other load conditions. . |Plate 5V2 to ground ....| 645 . 650
Across primary 5T2 ... 115 . 115
: Plate 5V3 to ground . .. 370 330
D. C. Voltages Plate 5V4 to ground ... | 370 330
Pin 3 to Pin 5, 5J1 ... 95 95
Full Load . X :
i Pin 4 to Pin 5, 5J1 ... 105 105 -
Point Voltage Min. Load Voltage _{Pin 110 Pin 5, 5J1 ... 115 115
- Pin 2 to Pin 5, 5J1 ... 125 125
Pin 4, SVI5V2 ...} 564 364 Pin 5 to Pin 6, 5J2-3-4 .| 115 15
High Side, 5C1 o 533 557 Pin 5 to Pin 4, 5J3-4 .. 115 115
Pin 2,554 . oovvienns 500 . 550
Pin 2, 5J3 ..... e , 500 550 A.C. R.M.S. Currents
Pin 4, 5V3,5V4 ..... . 300 283 Ammeter Full Load ]
High Side, 5C3 ....... 275 270 Position Current Min. Load Current
Pin 1,504 ..i.oonn s 250 250 "|Across Fuse Holder 5X8
with proper STBL (5F8 removed) ..... 3.7 amps. 1.1 amps.
connections Across Fuse Holder 5X7 )
Pin 1, 5J3 ......... s 250 250 (5F7 removed) ~..... 1.8 amps. 92 amps.
with proper 5STB1 Across Fuse Holder 5X6 )
connections (5FG removed) ..... 8.2 amps. —
REPLACEMENT PARTS LIST
Symbol No. - Description Drawing No. Stock No.|
< ensesic| 18C 1~ 8C2 """ Capacitor, fixed, paper, 10 mf., =20%, 1000 V..............coviuiiiens 984619-117 18118
5C3 to 5C6 Capacitor, fixed, paper, 10 mf., £20%, 600 v...........coviivinenans 984619-108 18501
5F1 to 5F5 Not used.
sF6 Fuse, cartridge, 8 amp,, 250 v. (for use at all non-standby terminal or
repeater stations and junction terminal or repeater stations, not utilizing
. baseband bridge MI-31151) ... ovoooiir ittt 8835339-3 95105
5F6 Fuse, cartridge, 10 amp., 250 v. (for use at all standby stations and non-
standby junction stations utilizing the baseband bridge MI-31151) .. .. 8835339-6 96162
5F7 Fuse, cartridge, 2 amp,, 250 v. (for terminal or repeater station only)... 8835339-1 95107
, sF7 Fuse, cartridge 2.5 amp., 250 v. (for terminal or repeater station with
standby only) ............ e e 8835339-4 96160
SF8 Fuse, cartridge, 4 amp., 250 v. (for terminal or repeater station only). ... 8835339-2 95106
sI's Fuse, cartridge, 5 amp., 250 v. (for terminal or repeater station with standby
/ L S S DI 8835339-5 96161
5F9 Fuse, cartridge, 0.2 amp., 250 v. (for terminal or repeater station only) . .. 8835338-2 95109
5F10 Fuse, cartridge, 0.5 amp., 250 v. (for terminal stations with terminal service
. unit, junction terminal or repeater stations with filter and relay panels,
or service channel bridge) ................. .. P 8835338-8 56069

‘.‘Approved For Release ‘2001/03/04 : CIA-RDP79T01049A002600030004-6 :
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Symbol No. Description - Drawing No. Stock No,

SF10 Fuse, cartridge, 1.23 amp., 125 v. (for terminal stations with service channel ]

unit and indicon decoder, ropeater stations with service channel unit

and indicon coder or decoder) ............ ..., R e B835338-12 215880
5F10 Fuse, cartridge, 0.8 amp., 250 v. (for repeater station with repeater service

S 2 N S PO 8835338-4 95111
5F10 Fuse, cartridge, 2.5 amp., 125 v. (for junction terminal or.repeater stations

with baseband bridge MI-31151 and relay panel or service channel

bridBE) .. v ittt e 8835338-11 97446
SF11 Fuse, cartridge, 0.2 amp., 250 v. (for terminal or repeater station only) :

S Same as SF9 ... e 8835338-2 95109

5F12 Fuse, cartridge, 0.3 amp., 250 v. (for terminal or repeater station only) .. 8835338-3 *95110
5F 13,‘5P 14 Fuse, cartridge, 0.8 amp., 250 v. (for terminal or repeater station only).. 8835338-4 95111
5F1S Fuse, cartridge, 0.2 amp., 250 v. (for terminal or repeater station only)

Same as 5F9 ............ e e et ear e ey 8835338-2 95109
SF1S Fuse, cartridge, 0.8 amp., 250 v. (for terminal or repeater station with

standby only) Same as SF13 .........c.oviiieiiinen Veasianas vees 8835338-4 95111
5F16 Fuse, cartridge, 0.3 amp., 250 v. (for repeater station only) Same as 5F12 8835338-3 95110
5F16 . Fuse, cartridge, 0.8 amp., 250 v. (for repeater station with standby only)

. Same as 5F13 ............. e Ceeeras eens 8835338-4 95111
sFI7 . Fuse, cartridge, 0.3 amp., 250 v, (for terminal station only) Same as 5Fi2 -; 8835338-3 95110
SF17 Fuse, cartridge, 0.8 amp., 250 v. (for repeater station only) Same as 5F13 88353384 95111
SF17 Fuse, cartridge, 2.5 amp,, 125 v. (for terminal or repeater station with .

] standby only) ... ..ottt i Cearieaas Cer e e 8835338-11 97446
5F18 -\‘”1. o Fuse, cartridge, 0.8 amp., 250 v. (for repeater station only) Same as 3F13 8835338-4 95111
5F18 Fuse, cartridge, 2.0 amp., 125 v. (for terminal or repeater station with .
standby only) .........oiiiiitn Ceeerareeiraaes v Ceren 8835338-3 95537
511 Lamp, pilot light, 120 v., 0.05 amps., 6 w, clear candlelabra screw base. ... 611149 23216
5J1 to 5)J4 Connector, female, 6 contact, chassit mtg. ......oviiirivirvivesiianns, 181494-4 18534
sJS Connector, male, 6 contact, chassis mtg...... PN Ceesieraaees 181494-3 28507
5K3 Relay, ac, time delay, coil 115 v., 30/60 cy.,, 3.5 t0 5 watts.............. 470877-1 204348
sLi, 5L2 Reactor, iron core, 3 henry ......... Tereraas Ceererrarean RN vee | 949378-1 3 95372
" |'sL3, SL4 Reactor, iron core, 10 henry .............o00 i i 949379-1 95373
| sM1 Meter, elapsed time, 0-99,999 hours .........c..vvveen. e 8833317-1 95389
sP1 Connector, male, 6 contact, cable meg. ........... ... Cerrrr e V 181494-2 28454
5R1 Resistor, fixed, wire wound, 500 ohms, +5%, 10w........ Cererraaaes ‘e B817663-14 96267
SR2 Resistor, variable, wire wound, 500 ohms, +£10%, 25 w...............0s 108406-5 95374
5R3 Resistor, fixed, wire wound, 50,000 ohms, =10%, 100 w........... e 449695-18 98116
5R4 Resistor, fixed, wire wound, 25,000 ohms, =10%, SO W.. ... .. .vuovvieens 182120-12 98117
581, 582 Switch, toggle, DPST, 15 amps., 125 v, 10 amps., 250 v.. ...... .0 i 449663-109 56882
5T'L Transformer, KIAMENE ... ... .iverit it iianitiartereataserns . 949375.{ 95376
5T2 Transformer, plate, pri. 115/124 v, sec, 355-0-355 v, .. oovveinnnnann 949376-1 95377
sT3 Transformer, plate, pri. 124 v,, sec. 645-0-645 v,........ e 949377-1 95378
5X1 to 5X4 Socket, tube, for UX-4 pin tubes, with underwriters shield, brke, type and
upright panel meg. (special) .....0 . oo i 8843563-1 93654
5X5 Pilot light assy. (red ) .......oooiv i, erarrranas 458948-1
5X6 to 3X8 Holder, fuse, panel mtg., for 114" ig. x 13432” dia. fuse..... Cereesaeane 8871827-1 95379
5X9 to 5X18 Fuse, holder, cartridge, panel mtg. for 14" x 9/32” dia. fuses. ..., Peanes 99088-1 38933
Socket, pilot light socket only less lamp and jewel (pt. of 3X5)......... 458948-1 95380
Jewel, pilot light red jewel only, less socket and lamp (pt. of $X5)...... . 458948-1 95381
5
Miscellaneons '
Connector, tube cap, with 36" cable......... e e s 896952-502 33288
U0004-b
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Figure PS-2—Power Supply, MI-31494.B—Rear View, Dust Cover Removed
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Terminal AFC Unit MI-31492-C

TECHNICAL DATA
'DESCRIPTION
MAINTENANCE
REPLACEMENT PARTS
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£ AFCa
s TECHNICAL DATA
Power luput Grystals
a. Filament Heaters: 19 watts at 115 v, 50/60  Symbol Type Function
cycles ac - 3CRI IN21B AFC Mixer
b. Plate Supply: 95 milliamps at 250 v dc Y1 MI-31687-* Beating Oscillator
(Sce Note)

I-F Frequency

20 mc

Bandwidth

2 mc

Required R-F Input

1 mw

110 MC OQutput

2 volt

Weight and Dimensions

Weight—-7 lbs.
Height—514"

Depth Back of Panel: 27"/
Depth Front of Panel: 215"
Width—19" Rack Mounting

Tube Complement

Symbol Type Function
Vi 6CB6 First i-f Amplifier
3v2 6CB6 Second i-f Amplifier
3V3 6CB6 Third i-f Amplifier
3v4 6CB6 Fourth i-f Amplifier
3vs5 GALS5 Discriminatot
3Vé 12AT7 Oscillator /Multiplier
3v7 6uUs 55 MC Amplifier and

Multiplier

3V8 6CB6 55 MC Oscillator
3Vo GAHG6 Reactance Control

Note: The letter-number suffix (*) of the
MI-31687 crystal serics is determined by the sys-
tem frequency assignment. Consult the system

instructions for Typical System Frequencies.

DESCRIPTION

The Terminal AFC Unit (MI-31492-C) is designed
for mounting in cither a standard 19” open rack or
cabinet. It is mounted adjacent to the transnvitter
unit and is used in terminal stations only. This unit
keeps the terminal transmitter stabilized at its as-

signed frequency. This is extremely important because

the frequency of the whole relay chain is controlled

by the terminal station transmitter frequency.

‘The transmitter frequency is compared with a
reference frequency from a quartz crystal controlled
oscillator. The crror voltage is used to change the
frequency of a 55 mc oscillator, the frequency of
which is doubled in the muldiplier stage. The mul-
tiplier output changes the receiver/modulator 1-F
mixer frequency which corrects the transmitter

carrier frequency.

~ Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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1. The basic control frequency of the Terminal Refer to the systems book for Typical System
AFC Unit MI-31492-C is gencrated by the crystal con-
trolled oscillator/multiplier 3V6. The frequency of
the quartz crystal 3Y1 of the crystal oscillator 3V6
is calculated from the following equation:

_F +F,
< 2X cavity. The plate circuit of the oscillator section

Frequencies.

2. The oscillator/multiplicr 3V6 gencrates the

heterodyning frequency required in the 3Z1 mixer
F

where: F, is the frequency of the quartz crystal of 3V6 is tuned to the frequency of the crystal (3Y1).
3Y1 of the crystal oscillator The plate circuit of the multiplier section of 3V6 is

F, is the transmitted frequency

F, is the received frequency tuned to the 4th harmonic of the crystal. The output

X is the multiple of the crystal frequency of this stage is fed to the 1N21B crystal in the resonant
and is found in the following table: mixer cavity 3Z1. The other mixer frequency is
| F, +F, a sample of the microwave transmitter output
Range of -~ 5— Value of X P P
which is fed by coaxial cable to the R.F. CARRIER
1720 mc to 1840 mc 44
1841 mc to 2000 mc 48 INPUT terminal 3]J1 of mixer cavity 3Z1. The trans-
2001 mc to 2160 mc 52 mitter frequency is heterodyned with a high order har-
2161 mc to 2320 me 56 monic of the crystal multiplier to produce a differ-
2321 mc to 2470 mc 60
2471 mc to 2640 me 64 ence frequency of 20 mc. The actual harmonic used
2641 mc to 2680 mc 68 may be from the 11th to the 17th depending on the

343 3vs 3\1‘4 3J9  3v3

3ve  3J7  3J8 3yl 3ve 3J4 3J5

Figure AFC-1—Terminal AFC Unit, MI-31492.B and MI-31492.C—Front View
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frequency of the transmitter. The harmonic used
is found by dividing the value of X in the equa-
tion, by four. The adjustable screw in the cavity
tunes it to the frequency of the signal from the
transmitter and the adjustable loop inside terminal
3J1 controls the amount of the signal input.

With the transmitter operating on its specified.

frequency the i-f output of 3Z1 is 20 mc. The
mixer output is amplified through four i-f stages
and then applied to discriminator 3V5 which is
tuned to 20 mc. A 20 mc signal will cause a 0
discriminator output. Any variation of the trans-
mitter frequency will change the frequency of the
i-f input to 3V5 with a resultant dc discriminator
output voltage. The dc voltage from 3V5 is applied
to the reactance circuit of 3V9 which changes the
frequency of the 55 mc oscillator (3V8) relative

‘to the amount of dc applied to 3V9 from the dis-

LI

criminator. The 55 mc output of 3V8 is doubled .

in the amplifier/multiplier stage 3V7. A change
in the 110 mc output of 3V7 occurs only if the trans-
mitter output frequency tends to drift. The 110

“mc output of 3V7 is fed to mixer 2V10 in the

receiver/modulator unit.

In the receiver/modulator unit the 110 mc out-
put of the AFC unit heterodynes with the 40 mc
f-m signal in mixer stage 2V10 to produce the 70

mc subcarrier which modulates the microwave

carrier. Any variation in the 110 mc output fre-
quency of the AFC unit will cause 2V10 to either
increase or decrease the frequency of the 70 mc
signal carrier. Any fluctuation (increase or de-
crease) in the transmitter local oscillator (1V2)
frequency will be compensated for in the trans-
mitter mixer stage (1V3) by a corresponding
decrease or increase in the 70 mc carrier frequency,
thereby correcting the transmitted microwave car-
rier frequency. (Refer to the terminal station block
diagram of the system book for the automatic fre-
quency control circuit.)

CONTROLS

i The X'TAL OSC tuning screw is for adjusting

the plate peaking coil 3L22 of the crystal oscillator
(the 1-2-3 section of 3VG) to the crystal frequency.

b. The OSC GRID pin jack 3J4 is used to con-
nect meter 1M1 to indicate when the crystal oscil-
lator (1-2-3 of 3V6) is tuned (by the XTAL OSC
screw) to the frequency of the crystal 3Y1.

¢. The MULT tuning screws of coils 3L21 and
3L17 are for adjusting the multiplier stage (the

L AEC-3

6-7-8 section of 3V6) to the 4th harmonic of the
crystal oscillator,

d. The MIXER XTAL pin jack 3]2 is used to
connect meter 1M1 to indicate when the multiplier
stage (6-7-8 of 3V6) is tuned to the 4th harmonic
of the crystal oscillator.

e. The crystal mixer cavity R.F. CARRIER IN-
PUT terminal 3J1 is the receptacle for connecting
the cable which supplies a sample of the output
frequency from' the transmitter.

f. The tuning screw of the crystal mixer cavity is
for resonating the cavity to the frequency of the
transmitter.

g. The LIMITER pin jack 3]9 is for connecting
meter 1M1 to show when the crystal mixer cavity is
tuned to resonance at the transmitter frequency.

h. The DISC pin jack 3J3 is used to connect
meter 1M1 when checking the discriminator dc
voltage output when tuning the AFC and trans-
mitter,

i. The 55 MC OSC tuning screw of coil 3L24 is

- for adjusting the frequency of the 55 mc oscillator

3vs.

j- The 55 MC OSC GRID pin jack 3]7 is used to
connect meter 1M1 to check the grid current when
adjusting 3V8 to 55 mc with the 55 MC OSC tuning
screw.

k. The 55 MC AMP tuning screw of coil 3123 is
for adjusting the frequency of the 55 mc amplifier
stage (the pentode section, elements 7-2-3-6, of
3v7).

I. The MULT 3T3 tuning screw of transformer
3T3 is for adjusting the frequency of the 110 mc
amplifier stage (the triode section, elements 8.9-1,
of 3V7). .

m. The 110 MC OUTPUT jack 3]8 is used to
connect the output of the 110 mc multiplier stage
(3V7-8-9-1) to the 116 MC INPUT jack of the
receiver. :
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MAINTENANCE

General Notes

a. To check the operation of the AFC unit
connect the test meter, 1M1, test lead to the “DISC”
jack. 1M1 should read zero. When the transmitter
oscillator cavity is squeezed, the 1Ml reading
should increase to approximately 50 pa if the AFC
unit is working properly.

b. If the transmitter r-f output fails completely
one of the possible causes could be the failure of
the terminal AFC unit to deliver a 110 mc signal
to the modulator i-f mixer of the receiver/modula-
tor. There is no 70 mc drive to the transmitter
during the absence of the 110 mc frequency from
the terminal AFC unit.

c. If the terminal AFC unit is the cause of the
transmitter failure, check the tubes and replace the
ones that are bad. The four i-f tubes and discrimi-
nator tube (3V1 thru 3V5) can be changed without
retuning any of the circuits. If the oscillator/multi-
plier tube 3V6 is changed, tuning coils 3L21, 3122,
3L17, 3L16, 3L15 and 3C39 should be repeaked as
follows:

1. Connect the transmitter test meter 1M1 to
the OSC GRID 3J4 and tune the XTAL OSC con-
trol 3L22 for maximum grid current. A reading
of at least 70 pa should be obtained.

2. Connect meter 1M1 to the MIXER XTAL
jack 3J2 and tune the MULT controls 3L21 and
3L17 for maximum current. Since this is a double
tuned circuit it is advisable to keep the cores at
about the same depth, when tuning over any great
range, in order to get an initial reading to
maximize. The mever reading should be 25 pa or
more. (To obtain a peak indication when tuning
this circuit it may be necessary to remove the r-f
cable connecting the transmitter output to the crys-
tal cavity on the terminal AFC unit. The cable
should be replaced immediately after peaking the
circuit.)

d. If either the 55 mc oscillator, 110 mc multi-

plier or reactance tube (3V8, 3V7, 3V9) is changed, '

the tuned circuits of these stages should be retuned
as described in the CIRCUIT ALIGNMENT section,
and the operation of the AFC system checked as
follows:

Check the terminal AFC unit discriminator read-
ing by connecting the test meter 1M1 to the jack
marked "DISCR”. If the meter reading is not zero,
adjust the 55 MC OSC control 3L24 very slowly
until the meter reads zero. The transmitter AFC
motor may run when the 55 mc oscillator frequency
is changed slightly. After a slight change in the fre-
quency of the 55 mc oscillator is made, wait for the
AFC tuning motor indicator light to go out before
continuing adjustment. Keep adjusting 3124 in this
manner until the DISC reading is zero. If this ad-
justment is considerably off the correct point, a zero
discriminator current will also be observed, but in
this case of improper adjustment, there will be a
very small reading of limiter current on this unit
instead of the normal value of 25 ua or more. After
the zero reading is reached tune the 55 MC AMP and
MULT 3T3 controls for maximum output at 3J8
as described in item (b) of the 55 MC Oscil-
lator/Multiplier Circuit test in the following CIR-
CUIT ALIGNMENT section.

CIRCUIT ALIGNMENT

The following headings contain detailed align-
ment and test procedure for all the circuits of the
terminal AFC unit. These tests and alignments
should be made with the unit on a test bench. The
test items specified in the following procedures re-
fer to the test equipment items listed in the test
equipment tables of the system instructions. Use test
item 19 to supply power to operate the terminal
AFC unit.

Crystal Oscillator Circuit Test

Connect the microammeter to 3J4 (OSC GRID)
and adjust the XTAL OSC control 3L22 for maxi-
mum grid current as indicated on the meter. A cur-

rent reading of 80 pa or more indicates satisfactory

operation.

Muitiplier Circuit Tuning Adjustment

Connect the microammeter to 3J2 (MIXFR
CRYSTAL) and tune the MULT controls 3L21
and 3L17 for maximum current. A reading of 50 pa
is adequate. Be sure the current can be maximized
by tuning either coil.

55 Mc Oscillator/Multiplier Circuit Test

a. Connect the microammeter to 3J7. Ground
the junction of 3R35 and 3R37. With the core of
3L25 in the mid-position adjust the 55 MC OSC
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Figure AFC-2—Terminal AFC Unit, MI-31492-C—Rear View, Dust Cover Removed

control 3L24 for a frequency of 55 mc. (Use test
item 13). Adjust 3L25 for a reading of 55 pa. Re-
adjust the frequency, if necessary, to 55 mc =%=0.1
mc.

b. Connect the r-f voltmeter (test item 22) to the
110 MC OUTPUT jack 3)8 and adjust the 55 MC
AMP Control 3123 and the MULT 3T3 control for
maximum output. A reading of ac least 2 volts must
be obtained.

Discriminator and I-F Alignment

a. Connect the CRO to 3V5-5,

b. Connect the 20 mc sweep generator (test item
18) output to 3V4-1.

c. Adjust 3L5, 3L6, and 3L8 for the correct dis-
criminator response. No great amount of time
should be spent in obtaining exact linearity. It is
essential that the alignment be such that the dis-
criminator peaks are 3 mc apart and that cross-
over is located at 20 mc. Remove the sweep gen-
erator and oscilloscope.

d. Connect the microammeter to the LIMITER
jack 3J9.

e. Connect the signal generator (test item 16)
to 3V3-1 and set it for exactly 20 mc.

f. Tune 3L4 for a maximum meter reading. Re-
duce the signal generator output for a meter reading
of approximately 50 pa.

8- Move the signal generator to 3V2-1 and tune
3L3 for a maximum reading at 3J9. Adjust the
signal generator for a meter reading at 3J9 of ap-
proximately 50 ua.

-

h. Move the signal generator to 3V1-1 and tune
3L2 for a maximum reading at 3J9. Adjust the
signal generator for a meter reading at 3J9 of ap-
proximately 50 pa.

i. Connect the Voltohmyst probe to 3V5-1. Use
the most sensitive scale. While maintaining the
signal generator output to produce limiter satura-
tion, tune 3L6, 3L7 and 3L8 so the crossover voltage
is exactly at 20 mc and the two peaks are at 18.5
and 21.5 mc *=0.2 mc and of approximately equal
amplitude. Coil 3L7 controls the amplitude, 3L6
the high frequency peak and 3L8 the low frequency
peak. Remove the signal generator, microammeter
and Voltohmyst.

I.F. Gain Measurement

a. Connect the microammeter to 3J9 (LIM-
ITER).

b. Remove the IN21B from its socket.

c. Connect the 20 mc signal generator to the low
end of 3LI1.

d. With sufficient output to get a small reading
on the microammeter tune 3L1 for a maximum re-
sponse at 20 mc.

e. It should now require not more than 2000 pv
to obtain a reading of 100ua at §J9 (LIMITER).

Reactance Tube Sensitivity Test

a. Connect the Voltohmyst to the DISC jack 3]3
with the signal generator connected as in (c) of the
I-F Gain Measurement test.

b. Tune the signal generator to 20 mc for a zero
reading at 3J3.
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¢. With the conditions as above, tune the 55 MC d. Connect the microammeter to 3J9 (LIM-
 OSC control 3L24 for a 55 mc %0.1 mc frequency ITER).
reading. Measure the frequency at the 110 MC

QUTPUT jack 3]8 using tost item 13; e. With the signal generator set for approxi-

mately 1 milliwatt output, tuning the signal gen-

d. Change the frequency of the 20 mc signal geft- erator to the correct frequency should give a re-
erator until the Voltohmyst reads 1 volt and again sponse in the i-f amplifier as indicated on the
measure the frequency at 3]8. The difference be- microammeter.
tween this measurement and that at {c) should not
be less than =1 mc. NOTE: There are several frequencies that will

) L. give a response. For a given crystal frequency,
R-F Mixer Circuit Test signal generator frequencies at which a re-

a. Replace the 1IN21B. . sponse will be obtained are equal to the crys-

. . tal frequency, in megacycles, multiplied by 44,

b. Orient the plane of the loop on 3J1 (RF £8, 52,156, 00, 64 or 68 with 20 m added of
CARRIER INPUT) perpendicular to the long axis subtracted from the product.
of 3Z1. ‘

. . . £ 3Z1 should be tuned for a maximum i-f
¢. With the unit operating normally, connect response. ‘The reading at 3J9 must be at least
the 2700 mc signal generator (test item 17) to R-F 40 ma. ‘

CARRIER INPUT 3]1. g. Rerune 3L1 for maximum response.

TYPICAL TERMINAL AFC VOLTAGE AND METER READINGS

The following are approximate voltages existing between the indicated tube pins and ground as meas-
ured with a Voltohmyst with 100,000 ohms in series with the measuring probe. All voltages are dc unless
otherwise noted.

Pin Pin Pin Pin Pin Pin Pin Pin Pin
Tube| Type Function 1 #2 #3 #4 #5 #6 #7 #38 #9
3V1 | 6CBG6 |I1-F Ampl. 0 2 6.3 ac 0 210 140 0 — —
3Vv2 | 6CBG |I-F Ampl. . 0 2 6.3 ac 0 210 140 0 — —
3V3 | 6CB6 |I-F Ampl. 0 2 6.3 ac 0 210 140 0 — —
3V4 | 6CBG | Limiter 0 1.2 6.3 ac 0 60 80 0 — —_
3V5 | GALS |Detector . 0 var* | 6.3 ac 0 var¥ 0 var.* — —
3V6 | 12AT7|Crystal Osc./Mult. | 180 0 27 ac | O 0 220 0 96 | 6.3 ac
3v7 | 6U8 |55 mc Amp./110 | 130 0 110 0 | 63ac | 200 1.6 2.5 0

mc Mule. T

3v8 | 12A7T7155 mc Osc. 160 0 0 0 0 160 0 0 6.3 ac
3V9 | 6AHG |React. var* 33 | 63 ac 0 160 140 33 —_— —
var*—variable with signal level and frequency.

The following are typical meter readings obtained using the 200 microampere test meter (1M1) in the
transmitter unit.

Mixer Xtal. (3J2) — =150 ~75 pa

Disc. (3J3) — zero for on-frequency operation; up to off scale plus or minus for off-frequency
operation

Osc. Grid (3]4) — ~110 pa

55 mc Os. Grid (3]7) — —45 pa

Limiter (3]9) — =25 pa
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FAFCJ
REPLACEMENT PARTS LIST
TERMINAL AFC UNIT—MI-31492-C

Symbol No. Descripiion Drawing No._ | Stock No.
3C1, 3C2, 3C3 Capacitor, fixed ceramic, 1500 mmf, +100 —0%, 500V, ... 4£49696-3 73748
3C4 Capacitor, fixed ceramic, 220 mmf, +20%, 500 v. ................. 735717-133 102015
3Cs, 306, 3C7 Capacitor, fixed ceramic, 1500 mmf, 4100 -0%, 50Q v. Same as 3C1 449696-3 73748
3C8 Capacitor, fixed ceramic, 220 mmf, £20%, 500 v. Same as 3C4 ..... 735717-133 102015
3C9, 3C10.‘ 3C11 Capacitor, fixed ceramic, 1500 mmf, 4100 -0%, 500 v. Same as 3C1 449696-3 73748
3C12 Capacitor, fixed ceramic, 220 mmf, +20%, 500 v. Same as 3C4 ..... 735717-133 102015
3C13, 3C14 Capacitor, fixed ceramic, 1500 mmf, +-100 -0%, 500 v. Same as 3Cl 4496906-3 73748
3C15 Capacitor, fixed ceramic, 15 mmf, £20%, 500 v. .................. 735717-119 94195
3C16 Capacitor, fixed ceramic, 4700 mmf, +100 0%, 500 v, ......... ... 990119-11 73473
3C17 to 3C27 Not used. ?
3C28 Capacitor, fixed ceramic, 1500 mmf. +-100 -—6%, 500 v. Same as 3Cl 449696-3 73748
3C29 Neot used. ‘
3C30 Capacitor, fixed ceramic, 1500 mmf, 4100 -0%, 500 v. Same as 3Cl 449696-3 73748
3C31, 3C32, 3C33 | Not used. ] . : .
3C34 Capacitor, fixed paper, 0.1 mf, £10%, 400 v. .................... 735715-175 73551
3C35 Part of 3Z1. .
3C36 Capacitor, fixed ceramic, 1500 mmf, 4100 ~0%, 500 v. Same as 3Cl 449696-3 73748
3C37 to 3C41 Not used. '
3C42 Capacitor, fixed mica, 8 mmf, *£5%, 300 v. ..................... 748252-308 205068
3C43 Capacitor, fixed mica, 10 mmf, =5%, 300 v. ..................... 748252-310 59905
3C44 to 3C49 Not used.
3C50 Capacitor, fixed ceramic, 1.5 mmf, +0.25 mmf, 500 v. ... ......... 722401-54 78928
3C51, 3C52, 3C53 | Capacitor, fixed ceramic, 820 mmf, +100 0%, 500 vo ... .......... 449696-1 94190
3C54 Capacitor, fixed ceramic, 27 mmf, +5%, 500 v. .......... ... 90575-219 79488
3C55 Capacitor, fixed ceramic, 820 mmf, 4100 -0%, 500 v. Same as 3C51 449696-1 94190
3C56 Capacic(;r, fixed ceramic, 8 mmf, +0.5 mmf, 500 v. .. ... .......... 90575-207 99600
3C57 Capacitor, fixed ceramic, 820 mmf, 4100 -0%, 500 v. Same as 3C51 449696-1 94190
3C58 Capacitor, fixed ceramic, 100 mmf, +20%, 500 v. ........ ... A 735717-129 101853
3C59, 3C60 Capacitor, fixed ceramic, 820 mmf, 4100 0%, 500 v. .Same as 3C51 449696-1 94190
3C61 Capacitor, fixed ceramic, 470 mmf, £209%, 500 v. ................. 735717-637 75198
3C62, 3C63 Capacitor, fixed ceramic, 820 mmf, 4-100 -0%, 500 v. Same as 3C51 | 449696-1 94190
3C64 Capacitor, fixed ceramic, 100 mamf, *+20%, 500 v. Same as 3C58 .. .. 735717-129 101853
3C65 Capacitor, fixed ceramic, 820 mmf, 4100 -0%, 500 v. Same as 3C51 449696-1 94190
3C66 Capacitor, fixed ceramic, 100 mmf, +20%, 500 v. Same as 3C58 .. .. 735717-129 101853
3C67 Capacitor, fixed ceramic, 470 mmf, +£20%, 500 v. Same as 3C61 . ... 735717-637 75198
3C68 Capacitor, fixed ceramic, 820 mmf, 100 -0%, 500 v. Same as 3C51 449696-1 94190
3C69 Capacitor, fixed ceramic, 10 mmf, 0.5 mmf, 500 v. ............... 90575-209 98225
3CR1 Rectifier, germanium diode ... .. ... ... .. ..o 1N21B G7876
31 Connector, female, coaxial, coupling loop assembly, chassis mtg. . ... 8834436-501 94231
3J2, 333, 3J4 Connector, female, pin jack . ... ... ..cierrniiiiiiii 742565-1 93678
3J5 - Connector, male, 6 contact, chassis Ttg. .. .........cocooiiiinns 181494-3 28507
3J6 Not used. . _
3y7 Connector, female, pin jack. Same as 3J2 ....................... 742565-1 93678
3J8 Connector, female, coaxial, chassis mtg. ....................... .. 8845666-1 94205
3J9 Connector, female, pin jack. Same as 3J2 ....................... 742565-1 93678
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Symbol No, Description Drawing No. Stock No.
3L1 Coil, adj. iron core .............ciihiiiinnn e e 629132-507 94240
3L2, 3L3, 314 Coil, adj. iron core ............... 0. iunln e e 629132.508 94250
3L5 Coil, adj. f10D COTE ... . .. it ittt ittt 629132-501 94251
3L6 Coil, adj. iron €O ...ttt T 629132-505 94236
3L7 Reactor, r-f choke, 50 mictohenrys .. ..........vveuriarneerrenns. 8834437-502 94242
3L8 Coil, adj. iron core. Same as 3LS ................. e e 629132-501 94251
3L9, 3L10, 3L11 Not used.
3L12 Reactor, r-f choke, 2.4 microhenrys ................... e 8834424-501 94040
3L13 Reactor, r-f choke, 2.4 microhenrys. Same as 3L12 ................ : 8834424-501 94040
3L14 to 3L16 Not used.
3L17 Coil, adj. core, mult. plate tuning, 160 me, ................... N 8864102-4 204735
3L18, 3L19 Not used. :
3L20 Reactor, r-f choke, 6.8 microhenrys ...................cocihiinn 941524245 217800
3121 Coil, adj. core, mult. plate tuning, 160 mc. Same as 3L17 .......... *8864102-4 204735
3122 Coil, adj. core, osc. plate tuning, 40 me. .................. e 8864102-2 204736
3L23 . Coil, adj. core, 55 mc. plate output tuning ....................... 8864101-1 204737
3L24 Coil, adj. core, osc. plate tuning, 55 mc. ......... e 8864102-3 204738
3L25 Coil, adj. cote, osc. grid tuning, 55 mc. ................ P 629132-517 94245
3L26 Reactor, r-f choke, 6.8 microhearys. Same as £} %) S 941524-245 217800
3L27 Reactor, t-f choke, 2.4 microbenrys. Same as 3L12 ................ 8834424-501 94040
3128 . Reactor, r-f choke, 39 microhenrys ................coivivvinnn.. 473909-39 205859
3R1, 382 | Not used.
3R3 Resistor, fixed composition, 180 ohm, *10%, Vo w. ................ 82283-53
3R4 i Resistor, fixed composition, 47,000 ohm, +10%, 1 w. .............. 90496-82
3R5 ' Resistor, fixed composition, 4700 ohm, *+20%, 1w, ................ 90496-17
3R6 Resistor, fixed composition, 1500 ohm, *+10%, ¥4a w. ............... 82283-64
3R7 Resistor, fixed composition, 180 ohm, +109%, 14 w. Same as 3R3 .... 82283-53
3R8 Resistor, fixed composition, 47,000 ochm, +10%, 1 w. Same as 3R4 .. 90496-82
3R9 _|..Resistor, fixed composition, 4700 ohm, +20%, 1 w. Same as 3RS S ] 90496-17
ZRIQ- Resistor, fixed composition, 1500 ohm, +109%, 34 w. Same as 3R6 ... 82283-64
3RI11 Resistor, fixed composition, 180 ohm, +10%, 14 w. Same as 3R3 .. .. 82283-53
3R12 Resistor, fixed composition, 47,000 ohm, =109, 1 w. Same as 3R4 .. | 90496-82
3R13 Resistor, fixed composition, 4700 ohm, +20%, 1 w. Same as 3RS ... 90496-17
3R14 | Not used.
3R15 Resistor, fixed composition, 180 ohm, +10%, 4 w. Same as 3R3 .... 82283-53
3R16 Resistor, fixed composition, 22,000 ohm, +20%, 2 W, .............. 99126-21
3R17 Resistor, fixed composition, 4700 ohm, +10%, ¥4 w. . ............ 82283-70
3R18, 3R19 Resistor, fixed composition, 27,000 ohm, =109, V5 w. ... ........ 82283-79
3R20 to 3R29 Not used.
3R30 Resistor, fixed composition, 27,000 ohm, +=10%, 4 w. Same as 3R18 | 82283-79
3R31 w0 3R34 Not used.
3R35 : Resistor, fixed composition, 4700 ohm, +10%, 12 w. Same as 3R17 82283-70
3R36 Not used. .
3R37 Resistor, fixed composition, 1 meg. +20%, Y5 w. ................. 82283-31
3R38 Resistor, fixed composition, 100 ohm, 5%, V5 W. .. covvrvnren.... 82283-135
3R39 Resistor, fixed composition, 3900 ohm, +10%, V52 w. ............. 82283-69
3R40 Resistor, fixed composition, 33 ohm, =10%, 5 w. (part of 3J1 assy) . 82283-44
3R41 Resistor, fixed composition, 3900 ohm, 109, 15 w. Same as 3R39 | 82283.69
3R42 Resistor, fixed composition, 3300 ohm, 10%, 1 w. ............... 90496-68
3R43, - S '

to 3R49 Not used.
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Symbol No. Description Drawing No. Stock No.
IR50 Resistor, fixed composition, 10 ohm, £10%, Y2 w. ... ...o.ovvvitn 82283-38
3RS1 Resistor, fixed composition, 27,000 ohm, +10%, 14 w. Same as 3R18 | 82283.79
3R52 Resistor, fixed composition, 100 ohm, =10%, ¥4 w. ............... 82283-50
3R53 Resistor, fixed composition, 1000 obm, *10%, V4 w. .............. 8228362 *
3R54 Resistor, fixed composition, 270 ohm, +10%, Y4 w. ............... 82283-55
3RS55, 3RS56 Resistor, fixed composition, 8200 ohm, +=10%, Z w. ............... 99126-73
3R57 Resistor, fixed composition, 390 ohm, +10%, V2 w. ............... 82283-57
3R58 Resistor, fixed composition, 180 ohm, +10%, 14 w. Same as 3R3 . .. 82283-53
3R59 Resistor, gi;d composition, 6800 ohm, *10%, Vo w. ........... ... 82283-72
3R60 Resistor, fixed composition, 68,000 ohm, £10%, Vo w. ............. 82283-84
3R61 Resistor, fixed composition, 5600 ohm, *+10%, Yo w. ............... 82283-71
3R62 Resistor, fixed composition, 22,000 ohm, *=10%, Vo w. ............. 82283-78
3R63 Resistor, fixed composition, 1500 ohm, =109, 4 w. Same as 3R6 . 82283-64
3R64 Resistor, fixed composition, 180 ohm, +=10%, 14 w. Same as 3R3 .. 82283-53
3R65 Resistor, fixed composition, 1000 ohm, *10%, 14 w. Same as 3R53 | 82283-62
3R66 Resistor, fixed composition, 4700 ohm, +10%, 2 w. ............... 99126-70
3R67 Resistor, fixed composition, 47,000 ochm, =10%, 1 w. Same as 3R4 90496-82
3RG8 Resistor, fixed composition, 100,000 ohm, +10%, 13 w. . 82283-86
3T1 Transformer, filamENt . ........... ...t i e 949385-1 94196
312 Not used.
373 Transformer, adj. core, multiplier output, 110 me. ................ 8864100-1 204739
3X1 to 3X5. Socket, 7 pin min., ..... ... ... ... et R 737867-18 94879
3X6, 3X7, 3X8 Socket, 9 pin min. .........iioieiiiii.. PR e 984055-2 94880
3X9 ' Socket, 7 pin min. Same as 3X1 ... ... ... .iiiiiii 737867-18 94879
3X10 Socket, crystal, 2 contact, steatite ..................... ... ... .. 8885952-1 79970
3Z1 Cavity Assembly (associated parts below) ....................... 458907-501
Core, brass tuning core, %3-24 thread, 144" Ig, 1Z1 tuning ......... 8831031-1 95393
Contact: beryllium copper, for 1Z1 ..................... e 8834416-1 94390
Pt. of 3C35 Insulator: tcflon coated glass fabric, 134e¢” x 134¢” x .010” thick ... .. 8834415-1 94389
Washer, spring, 74” OD x 214" ID x 0.025” thick beryllium copper,
tWNING €OTe TENSION . . ... ... ..., i ianneraneiatonnnneanns 8831068-2 95394
Nut, hex, brass 33-24 thread, tuning core locking ....... e 874927-6 95395
Miscellaneons
Connector, male, coaxial, cable meg. ...... e e 8898625-501 54392
Screw, thumb 7#10-32 thread, back panel holding . ............ .. .. 8886111-2 94391
Shield, tube, 7 pin min., 138" Ig. ....................... e 993691 53016
Shield, tube, 7 pin min, 134” Ig. ... .. ... i 99369-2 54521
Shield, tube, 9 pin min,, 1¥4¢” Ig. ........... ..., L 8858642-3 56359

Approved For Release 2001/03/04 : CIA-RDP?QIO1049A002600030004-6 |
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Figure AFC-5—Terminal AFC Unit, MI-31492-C—Schematic Diagram
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NOTES!
1. NUMBERS IN WIRES ARE WIRE NUMBERS (SEE TABLE)
2. WIRES IN CABLES HRVE WIRE NUMBERS ANO DESTINAT/ONS
AT EACH END.
3. WHERE A TINNED COPPER WIRE PASSES THRU A SOLDER LUG
A HEAVY DOT INDICATES THAT IT SHOULD BE SOLOERED T0 THE LUG.
¢ SOLDER ALL ELECTRICAL CONNECT/IONS USING PT 50.
5. SOLDER LUES ON COILS ARE DELINEATED FOR CONVENIENCE IV

SWOWING CONNECT/ONS

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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WIRE T7THBLE 88 34 402-504
WIRE NO DESCRIPTION [°S NUMBER OR| PARTS LIST|WIRE MOS
(UNCLUSIVE)[COLOR AND CONDUCTOR | DRAWING NO.| 176 NO. | NOT USED
7 70 7 | WHT-BRN 70f0/o | Ps-805-8 57
/3 T0 /6 |WHT-RED 10/ 0/0 PS-©0E-8 58
2/ WHT- RED ?/.0/0 PS-B05:6 61
24 WHT-JEL]BLK  7/.010 PS-805-6 60
27 WHT 7/.0/0 PS- 805-6 59
30 BRAIO CABLE T2 STB7258| PS-499-53 55
3370 96 |TINVED COPPER WIRE.OI2D] PS- /05 =7
57 70 66 |BLACK V5. TUBING .092D. | PS-8 56
0-6366/2-1

Figure AFC-6—Terminal AFC Unit, MI-31492-C—Connection Diagram
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TECHNICAL DATA

Power Input:

b. Plate Supply: 130 milliampy st 250 v de¢

Frequency Range
2450-2700 megacycles

Receiver Band Width
6 megacycles

Recoiver Noise Figure
12 db

i.F. Fraquency
30 mc

R.F. Input Impedance
50 ohms

Carrier Oporated Relay Sensitivity
C/N = 12 db max.

Baseband Output for 1.5 mc Peak Deviation
1.2 v rms

Baseband Qutput Frequoncy Range
3 ke to 160 kc

Service Channel Qutput for =75 kc Peak Daviation
7 v rms

Service Channel Frequency Response

-~ 300 cps to 3 ke =2 db !

Service Channel Signal-to-Noise Ratio
(below =75 kc peak deviation)

35 db

Modulator lnput for 1.5 mc Peak Deviation
0.85 v

Relays

Symbol Function

2K1 Receiver Fault
2K2 Noise Suppression
2K3 Standby Lockout/Loss-of-Signal Remote-

Indication

a. Filament Heaters: 35 watts at 115 v, 30/60 cycle ac

Cryﬁah
Symbol Type Function
2CR1 1N21B RY Mixer
2CR2 CK705 RF Rectifier
2CR3 CK705 First Limiter
2CR4 CK705 Pirst Limiter
2CR5 CK705  Second Limiter
2CR6 CK705 Second Limiter
2CR7 CK70% RF Rectifier !

Tube Complement

_ Symbol Type Function
2vi1 6CB6 First i-f Amplifier
2v2 6CB6 Second i-f Amplifier
2V3 6CB6 Thitd i-f Amplifier
2V4 6CB6 Fourth i-f Amplifier
2V3 6CB6 Fifth i-f Amplifier
2V6 6CBG6 Sixth i-f Amplifier
2v7 6CB6 First Limiter
2Vs 6CB6 Second Limiter
2V9 GALS Discriminator
2V10 GAS6 Modulator Mixer -
2vil 6CB6 70 MC Amplifier
2Vi2 6AHG FM Modulator
2V1i3 12AT7 40 MC Ogcillator
2Vi4 12AT7 Fault Oscillator
2V1s 6CB6 Baseband Amplifier
2V16 12AT7 Service Channel Amplifier
2V17 12AX7 Lockout Amplifier
2V18 12AT7 Lockout Amplifier

Woeight and Dimensions

Weight—15 lbs.
Height—834"

Depth back of panel: 274"
Depth front of panel: 4”
Width: 19” Rack Mounting

DESCRIPTION

The Receiver/Modulator is designed for mount-~

ing in either a standard 19” open rack or cabinet
and is used in both terminal and repeater stations.
The unit has two main functions. The receiver
section amplifies and demodulates the incoming
f-m signal from a terminal or repeater station and
delivers the .3 to 160 kc information to the base-
band and/or service units. The modulator section
provides the transmitter with a 70 mc f-m carrier,
modulated with the .3 to 160 kc multiplex and
service channel signals. In a receiver at a repeater
station the modulation on this 70 mc carrier also
includes the incoming modulation on the 30 mc
i-f signal.

Receiver

In the receiving section the incoming microwave
signal is first converted to a 30 mc i-f. This is

. accomplished by mixing the microwave signal with

a sample of the transmitter local oscillator fre-
quency. These two frequencies are always 30 mc
apart in accordance with the system plan. Refer to
the system instructions for Typical Systems Fre-
quencies. This mixing is done in mixer cavity 271
which receives the microwave signal through a co-
axial cable from the receiving filter unit. This
cable is connected to cavity terminal 2J1 on the
back of the chassis. A sample of the transmitter
local oscillator frequency is fed by means of a

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6.
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Figure RM-1—Receiver/Modulator—Front View

coaxial cable from terminal 1J1 of the transmicter
to terminal 2J2, labeled LOCAL OSC,, of the mixer
cavity 2Z1. The difference frequency is generated
by the mixer cavity crystal IN21B and delivered
to the grid of the first 30 mc i-f stage. The screw-
driver adjusting control on the front of 2Z1
resonates the cavity to the correct frequency.
Coupling loop 2J2 couples the local oscillator
energy into the mixer cavity. The 30 mc output
of cavity 2Z1 is amplified by 6 stages (2V1 thru
2v6) of i-f amplifiers to a sufficiently high level
so that proper limiting action can take place in
the two limiting stages 2V7 and 2V8. Each of the
two limiting stages contain dual limiting circuits.
Besides the limiting that occurs in the electron
tubes, additional limiting action is performed in
the circuits containing crystals 2CR3 and 2CR4 of
the lst limiter stage and crystals 2CRS and 2CR6
of the 2nd limiter stage. The 30 mc output of the
2nd limiter stage is fed to discriminator 2V9 where
the f-m signal is demodulated and the 300 cycle
160 kc component delivered to baseband amplifier
2V15. The output of 2V15 is delivered to the base-
band unit through 2J12-5 at all terminal and drop
repeater stations. A portion of the output of 2V15
is applied to service channel amplifier 2V16. At

stations using a Repeater Service Unit MI-31495 or
Terminal Service Unit MI-31496 the output of 2V16
is supplied directly to the service unit through
2J13-2. At terminal and drop repeater stations
using the indicon service channel system, signals
to Service Channel Unit MI-31140 are supplied by
the baseband unit through 4J3-5. At thru repeater
stations using the indicon service channel system
the output of 2V16 is supplied to Service Channel
Unit MI-31140 through 2J12-5. A connection to
terminal 1 of jack 2J13 from the discriminator out-
put provides the dc amplifier of the transmicter
AFC circuit with the dc correction voltage when
the transmitter local oscillator drifts off frequency.

Modulator

In the modulator section, mixer 2V10 produces
the 70 mc i-f signal which modulates the transmitter
microwave carrier. Amplifier 2V11 amplifies the
70 mc i-f output of the modulator i-f mixer which
is then coupled by coaxial cable to the transmitter
by means of 70 MC OUTPUT jack 2J9. The source
of the two signals that supply modulator i-f mixer
2V10 with its heterodyning frequencies differ for
each type of station as follows:

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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a. At a terminal station the 70 mc subcarrier
output of the modulator i-f mixer 2V10 is the dif-

1eits

e ference frequency of a 110 mc and a 40 mc signal,

The 40 mc signal is the output of oscillator 2V13
and contains the multiplex and service channel sig-
nals from the baseband unit. The 110 mc frequency
is received from the terminal AFC and is coupled
through a coaxial cable to the 110 MC INPUT jack
2]8 of the receiver/modulator. At terminal stations
only, internal bus connection “P” must be made to
jack 2J8, connection “O” made at jack 2J12, coil
2L47 shorted, and connection “L” omitted. (The
letters “P”, "O” and "L” refer to connections found
on the receiver/modulator schematic of figure
RM-11.) Adding connection "“P” feeds the 110 mc
frequency from the terminal AFC unit to the modu-
lator i-f mixer 2V10. Removing connection “L” dis-
connects the receiver 30 mc signal from 2V10.
Shorting 2L47 prevents 2V14 from operating as a
110 mc oscillator. Adding connection “O” main-
tains the proper baseband output load impedance
when only one receiver/modulator unit is used as

FRM3

at a terminal station. The amount of baseband
signal applied to 2V12 is determined by the setting
of Modulator Gain control 2R109 which is adjusted
at the factory so that the modulation sensitivity of
all recelver/modulator units will be the sime.

b. At drop repeater stations the 70 mc subcarrier
output of the modulator i-f mixer 2V10 is the sum
frequency of a 30 mc and a 40 mc signal. The signal
from the 40 mc oscillator 2V13 and frequency modu-
lator 2V12 contains the 300 cycle to 160 ke multi-
plex and service channel frequencies added at this
stacion. The 30 mc signal comes from the receiver
Ist limiter stage output and contains the intelligence
modulated on the received microwave signal.

c. The modulator section of a thru repeater sta-
tion is the same as that of a drop repeater station ex-
cept the 40 mc oscillator signal to the modulator-
mixer stage 2V10 contain only 300 cycles to 3 kc
service channel information (voice communication
and fault tone pulses) from the service uit,

In repeater stations the 30 mc frequency to the
modulator mixer stage 2V10 comes from the 1st

'

—
- '
MULTIPLEX § SERVICE i
CHANNEL SIGNALS FREQUENGY 40 MC. MODUL ATOR TOMC IF, 70MC DRiVE TO
FROM BASEBAND Ve 2Jl2-2 MODULATOR OSCILLATOR IE MIXER AMPLIFIER 2J9 [ TRANSMITTER
@u-2) (l6AHE () 12AT7 (1) 6ASG () &CBe Y Gosy !
(avi2) @v13) @vi0) avit)
Bus)
thome P 208 | FROM AFG UNIT
MULT IPLEX § SERVICE
CHANNEL SIGNALS 0C 10 CONTROL LOCAL 0SC
TO BASEBAND A 2u2-5 'S” DC 2J13 -} | 4FC MoTOR ROUTED VIA
(401-5) T ] SERVICE UNITNGV3+))
SERVICE Six RECEIVER RECEIVER ANTENNA
CHANNEL BASEBAND 30MC TWO 30MC 30MC LF. R.F. INFUT FROM
2JL13-2( AmpLIFIER AMPLIFIER DISCRIMINATOR LIMITERS AMPLIFIERS MIXER MIPLEX FILTER .,
AUDIO4T0_1_ER_MDN_AL___<2."“ I2ATT neche VGALS (26CB6 (G)16CBo (HIN2I-B :
SERVICE UNIT(J3-2) |\ k | @V16) (2v1s) 2vy) (2vreevs {2VI THRY CRYSTAL LOCAL OSCILUATOR |
OR LOSS-OF -SIGNAL \‘ 300M TO3KC 2V6) (2CRY) FREQUENCY FROM,
INDICATION TOSERWCE Y I TRANSMITTER umr
CHANNEL UNIT(234%-2) \12>\ SEE NOTE ) v
' SQUELCH
1L0S5-OF-SIGNAL
t REMOTE-INDICATION
sy AC i
! LOCKOUT
TO TERMINAL == RFLAY D.C. CIRCUIT
SCRVICE UNIT(3-4)l 2U13- 2] RELAY lusv | ax2 e AMPLIFIER heaxr@vra)
oR ToSERvICE P \ (NOTE *2) | AC HI (SLA\;E oF [T St ()] l@AT? a)clzRA:srﬁvE)
CHANNEL UNIT 2 (2vi4) K0S (CRD TO TRANSMITTER
@3u5-4) RECEWER vIA TERMINAL
EQUIPMENT [ 181 DISABLING 2u13-5,-€ | service umit(7u3-5,6)
FAULT (115 V AC HI) F e SERvieE
CHANNEL tINIT
NOTES: . - C 769137-0 (2305'5,'6)
I-AT STATIONS USING A TERMINAL SERVICE UNIT, @ IS CONNECTED TO 2U13-2 £ R 1S
OPEN. AT STATIONS USING A SERVICE CHANNEL UNIT, 'R™ 1S CONNEGTED TO 2ui3-2
£ Q715 OPEN.
2-RELAY 2K3 IS CONTROLL.ED BY THE LOCKOUT CYRCUIT.

Figure RM-2-—Receiver/Modulator—Block Diagram—Terminal Station
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limiter (2V7) output circuit. Be certain that
internal connection “L” is made when the receiver/-
modulator is used in either a drop repeater or a
thru repeater station and removed when used at a
terminal station.

Operation of Relays 2K1, 2K2 and 2K3

If the i-f amplifier scrip fails to function or the
incoming signal fades below threshold or is lost
completely, the positive d-c voltage (from crystal
2CR2 of the 6th receiver i-f stage) normally present
at pin 2 of 2V14 is greatly reduced, causing the
6-7-8 section to 2V14 to conduct.

At a drop or thru repeater station the 6-7-8 sec-
tion of 2V14 is a 110 mc oscillator which supplies
one of the two heterodyning frequencies to 2V10.
The 110 mc frequency is heterodyned with the 40
‘mc oscillator output providing a 70 mc frequency
(110 mc ~ 40 mc) to keep the transmitter radiating
a quieted carcier. Relay 2Kl1 in the plate circuit

of the 6-7-8 section of 2V 14 is energized when 2V14
starts oscillating.

At a terminal station the 110 mc output of 2V14
is not required. Tube 2V14 is changed to a d-c
amplifier by shorcing out plate coil -2L47. When
2V14 is operated by an i-f failure or loss-of-signal,
relay 2K1 is energized.

Relay 2K1 Operation

Contact 3-4 closes, energizing relay 2K2,

Relay 2K2 Operation

1. Contact 2-4 opens, breaking the B-}- circuit to
limiters 2V7 and 2V8.

2. Contact 2-3 closes, grounding the plate and
screen circuits of limiters 2V7 and 2V8. ‘This, in
conjunction with the action of contact 2-4, disables
limiters 2V7 and 2V8. With no input to dis-
criminator 2V9 and mixer 2V10, any noise voltage

MULTIPLEX ¢ SERVICE
CHANNEL SIGNALS FREQUENCY 40MC. MODULATOR TOMC IF. TOMC DRIVE TO
FROM BASEBAND )\2\112-2 MODULATOR OSCILLATOR LE MIXER AMPLIFIER 2U9 | TRANSMITTER
w2 on daz-a) T 0 6AHE (1) 12AT7 ™ () 6AS6 ™ ) ecpe Y ous)
¢ 2:2) (av12) @v13) —a] (2V10) (avi) (
nome
C € TO CONTROL LOCAL
MULTIPLEX £ SERVKE (NOTE"Y) 3°M_I gsc AFC MOTOR
CHANNEL 91GNALS o (g (ROUTED VIA SERVKE
TO BASEBAND [ 2J12-5 S De 2J134 | ieTiud-1 0R Cus-1)
(401-5 OR 442-5) | l T
. RECEIVER ANTENNA
SERVICE SIX RECEIVER
CHANNEL BASEBAND 3omC TWO 30MC 30MC L, R.E.  [2JVUINPUT FROM
24J413- | AMPLIFIER AMPUFRIER OISCRIMINATOR | LIMITERS AMPLIFIERS MIXER DUPLEX FILTER
AUDIO TO REPEATER Q (NIZATT (E) GCB)G meALS (2)6CRG [(3]:Y MiNg1-B  |2J2 1J)
SERVICE UNIT (6ud2 | | | (2v1€) 215 2vo) @vTeave) (2VvI THRU CRYSTAL
OR cus-2)oR LOSS-OF] \ | [300M T03KC 2ve) (2cRY) ;g:;tfjgl't:;&k
SIGNAL INDICATION |
TO SERVICE CHNNAL | Yoo SEE NOTE'| } , TRANSMITTER UNIT
UNIT(23u4-2 OR 2305 | . SQUELCH
| Loss-oF-stamvAL
| REMOTE-NDICATION
ISV AC HI
TO REPEATER SERYICE E. LockouT
e RELAY —— O MC CIRCUIT
UNIT (6ua-4 0R Gus-4) | 2U13-4 %EKLB‘“’ WSV | aka :2“‘;:, OSCULATOR theAx? @vi7)
s B ea— il
OR 7O SERVIGE (NOTE "2) [AC H1 |BLAYE OF K] 012417 DRAT7(2viE)
CHANNEL. UNIT 2K1) v4) CRYSTAL 10 TRANSMITTER
{2304-4 0R 235-4) |ReCEIVER CK705(26R7) VA REPEATER
: gun;M(E"'vSTVAC y | 1B o1saBLING 213-5,-6 | SERVICE, UNITE945,6.
AUL ) 'OR 65-5-G) OR
SERVICE CHANNEL
NCTES: . ) ¢ 769/138-0 UNIT(23045,-6 OR
I- AT STATIONS USING A REPEATER SERVICE UNIT, Q" 1S CONNECTED TO 2J13-2 ¢ RIS 23J5-5:6)
OPEN, AT STATIONS USING A SERVICE CHANNEL UNIT, "R°1S CONNECTED TO 2y13-2
£ Q718 OPEN,
2-RELAY 2K3 IS CONTROLLED BY THE LOCKOUT CIRCUIT
3-IF THE LOCAL RECEIVER I.F. AMPLIFIER OR THE INCOMING SIGNAL. FAILS AT A REPEATER
STATION THE IOMC. OSCILLATOR (2V14) FUNCTIONS TO SUPPLY HETERODYNE FREQUENCY T0 THE
MODULATOR LF, MIXER.HOMC-40MC PRODUGES THE 7OME L.F. TO MAINTAIN A CUIETED TRANSMITTER GARRIER.

Figure RM-3—Receiver/Modulator—Block Diagram —Drop Repeater Station

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6



7N

- J— A g s p

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

/ RM-5

FROM REPEATER 5
SERVICE UNIT ERRGUENCY 40 ML MODULATOR 7O ML LF 7O0MC DRIVE 10
f6ua-2 ORGUB-LJOR } 2412~2 MODULATOR O3CILLATOR LB MINER AMPLIFIER 2J8 | TRANSMITTER
O
rrow e | P e 1S e 7 g 755
CHANNEL UNIT avia)
©3u3-2 OR 23U8-2)
2012-5 HoMc j ' ‘
-1 —_ ic DC TO CONTROL LOGAL.
70 SERYICE CHANNEL. s } (ot | 3OMC) 05C AFC MOTOR
UNIT(23U3-5 OR - | v (ROUTED VIA SERVICE
23u8-5) SEE NOTE ) | DC 2Ji3 'LIKUNIT)KJ4A| OR 6Y5-1)
" |
SERVICE SIX RECEIVER ?5?3’:2 SZT’:NNA
CHANNEL BASEBAND 3oMC WO 30MC 30MC LF. R.F. J
< &Jl132\ AMPLIFIER AMPUFER DISCRIMINATOR LIMITERS AMPLIFIERS MIXER DUPLEX FILTER
. —
w0 ToRerEATER K ar| (DzaTT (c)ecn)s WEALS (2)6CBG (€)6cBG Ners lauzl aJ
SERVICE UNIT(aua-2 |\ | | (2V16) @vi5 (2ve (2v7eave) (2VI THRY CRYSTAL LOCAL OSCILLATOR
_ OR 6u3-2JOR LDSS-OF- ‘\‘ 300~ T03KC 2ve) (2¢RrY FREQUENCY FROM
SIGNAL INDICATION TR, T
TO SERVICE CHANNIL ‘\-R~ se€ NOTE" t ANSMTTER Uit
UNIT(23U4-2 onza.mal ! SQUELCH
11.055-OF~SIGNAL
1 REMOTE=INDICATION
v acHI,
YO REPEATER SERVIE L— rockouT
ER SERVIL . RELAY no M¢ CIRCUIT
UNIT (6 J4-4OR GUS- i)( RZE;;W NSV | eKe ::t"i: OSCILLATOR 2AX7 (2v17)
s ———a
©R YO SERVICE (noTE "2) |AC HI (SLAVE OF mI2ATY (VAT 7 (2\8)
CHANNEL UNIT K1) (ev14 CRYSTAL 10 TRANSMIT TER
(23044 OR 235-4) |RECEIVER CRI05 2CRT) viA REPEATER
EQUIPMEN; . ] 1Bl DISABLING 2013-5,- 6 | SERVICE UNIT(E34:5,:¢
"sv ) o
FAULT (H5VAC H1) oR6U55-6) OR
SERVICE CHANNEL

T~ NOTES

2-RELAY 2K3 I5 CONTROLLED BY THE LOCKOUT CIRCUIT,

TO MAINTAIN A QUIETED TRANSMITTER CARRIER

|-AT STATIONS USING A REPEATER SERVICE UNIT, Q" I5 CONNECTED TO 2U13-2, R™ IS
OPEN £ §'1S CONNECTED TO 2u12-5. AT STATIONS USING A SERVICE CHANNEL
UNIT, Q"I5S CONNECTED TO 2U12-5, "R"1S CONNECTED T0 2u13-2 ¢ "$"1S REMOVED.

.3-)F THE LOCAL RECEIVER L.F. AMPLIFIER OR THE INCOMING SIGNAL FAILS AT A REPEATER
STATION THE HOMC OSCILLATOR (2V14) FUNCTIONS TO SUPPLY HETERODYNE
FREQUENCY TO THE MODULATOR IF. MIXER,JIOMC -40MC PRODUCES THE 70 MC IF. T0

UNIT{2304-5-6 OR
¢ 769139-0 23U5-5;6)

Figure RM-4—Receiver/Modulator—Block Diagram —Thru Repeater Station

et

preseat in the i-f amplifier is prevented from reach-
ing the multiplex equipment and service units and
from being transmitted.

3. Contact 5-7 opens. This breaks the 115 v ac
supply to AFC motor 1Bl in the transmitter, dis-
abling it for the duration of the operation of relay
2K2.

4. Contact 6-7 closes and connects one side of
the 115 v ac supply to terminal 3 of relay 2K3.

Relay 2K3 Operation (Lockout Circuit)

The lockout circuit consists of several stages of
audio (noise voltage) amplification 2V17 (1-2-3),
2V17 l(6-7-8) and 2V18 (1-2-3), a crystal rectifier
2CR7, a d-c amplifier 2V18 (6-7-8) and d-c relay
2K3. The action of the lockout circuit is controlled
by the voltage present at the junction of resistors
2R21 and 2R127 or for reference purposcs at the
more easily identified SIG jack 2J4.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

Receiver Equipment Fault

If the i-f amplifier fails to function normally, the
d-c voltage present at 2J4 drops sufficiently to cause
relay 2K1 to operate relay 2K2, closing contact 6-7.
Any noise voltage present at 2J4. is too weak to
activate the lockout circuit so relay contact 2-3
of relay 2K3 is closed (2K3 not operated). This
condition completes the 115 v ac circuit to the fault
reporting equipment and to the switching unit at
stations that have standby facilities, thereby initiac-
ing the report of a receiver failure and at standby
stations the switchover to the standby radio equip-
ment.

Loss-of-Signal Rempte-lndicaﬁon

A loss-of-incoming-signal condition causes a de-
crease of the dc voltage at 2J4 sufficient to operate
relays 2K1 and 2K2. It also causes an ac noise
voltage at 2J4 which is impressed on 2V17-2, am-

o,
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plified through three audio stages, rectified by diode
2CR7 and impressed on the grid of d-c amplifier
2V17 (6.7-8). The resultant plate current flow
operates lockout relay 2K3. Contact 2-3 breaks,
opening the 113 v ac circuit to the switching unit
at standby stations, thereby preventing switchover.
Contact 3-4 closes, completing the 115 v ac circuit
through 2J13-2 to Service Channel Unit MI-31140,
Coder Unit MI-31138 or Decoder Unit MI-31139
thus reporting a loss-of-signal remote-indication.
At standby and indicon service channel system sta-
tions tubes 2V17, 2V18 and relay 2K3 are always
required, At non-standby stations using Repeater
Service Unit MI-31495 or Terminal Service Unit
MI-31496, tubes 2V17, 2V18 and relay 2K3 are
omitted and connection I ties pins 2 and 3 of
2X19 together. This connection is necessary for
the proper operation of the receiver equipment fault
circuit at stations using MI-31495 or MI-31496.

CONTROLS

a. The Cavity Tuning control (2Z1) is used to
tune the mixer cavity to the frequency of the in-
coming signal.

b. The REL. OSC. control (2R46) adjusts the
grid bias of the dc amplifier section of 2V14 there-
by controlling the condition under which the tube
will conduct and 2K1 will operate.

¢. The DISC pin jack (2J5) is used to connect
test meter 1M1 to the output of the discriminator to

- determine if the i-f frequency is centered at 30 mc.

d. The SIG. pin jack (2J4) is used to connect
the test meter 1M1 to measure the signal voltage of
the i-f section when tuning the receiver.

e. The CUR. (2]J14) pin jack is used to connect
the test meter 1M1 when tuning the 40 mc f-m osc.
of the modulator section.

f. The FREQ. (2J7) pin jack is used to connect
the distortion and modulation test unit to the modu-
lator while aligning the receiver.

g The XTAL. CUR. pin jack (2]3) is used to
connect the test meter 1M1 when adjusting 2]2
of the mixer cavity for proper crystal excitation.

h. The 110 MC INPUT (2]8) coaxial terminal
is used to connect the 110 mc outpuc of the terminal
AFC unit to the receiver r-f mixer grid. It is used
only at terminal stations.

i. The 70 MC OUTPUT coaxial terminal (2]9)
is used to connect the 70 mc output of the modu-
lator section to the transmitter 70 mc input.

j. The LOCAL OSC coaxial terminal (2]J2) is the
input terminal for connecting a poition of the out-
put of the transmitter local oscillator to the mixér
cavity.

k. The Receiver Baseband Gain control 2R107 is
a screw driver adjusting potentiometer for regulat-
ing the signal voltage level from amplifier stage
2V15 to the baseband unit and to the signal chan-
nel amplifier stage 2V16. This control, located in
the rear of the unit, is adjusted and sealed at the
factory and normally requirés no adjustment in the
field.

1. The Modulator Gain control 2R109 is a screw-
driver adjusting potentiometer for controlling tlie
amount of signal voltage from the baseband unit
applied to the 40 mc modulator stage 2V12. This
control, located in the rear of the unit, is adjustéd
and sealed at the factory and normally requires no
adjustment in the field. ‘

m. The NOISE GAIN potentiometer 2R115 is
a control for regulating the amount of noise signial
to amplifier 2V17 (6-7-8). .

n. The "OPR-CUR” jack 2J15 is for monitoring
the operating currént of the dc amplifier 2V18
(6-7-8) when adjusting the Hoise gain control.

o. The TUBE CHECK pushbutton 251 is used to
reduce the filament voltage of the tubes for ‘the
purpose of checking their operating condition.

p. The SERV CHAN GAIN control 2R140 is
used to adjust the input to the service channel
amplifier 2V16. :

MAINTENANCE

General. Notes

The majority of tubes in the receiver/modulator
can be checked while the unit is in operation by
-use of TUBE CHECK pushbutton 251. With the
unit operating normally connect SIG jack 2J4 to

| test meter~1M1-and-note ‘the current reading. If
this readiag drops more than 50% when 251 is
depressed there is a near-failure tube probable
in one of the first five 30 mc i-f sockets (2V1
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thru 2V5). If the current read at the 40 mc 0SC
CUR jack drops more than 20% with 2581 depressed
it is probable that either 2V12 or 2V13 are near
failure. If this check is satisfactory, a check of
2V10 and 2V1l is possible by observing the rf
monitor meter 1M2 reading. If its reading drops

mote than 60% a near-failure tube is probable in
sockets 2V10 or 2Vil. A check of 2V6 thru
2V9 and 2V15 is possible by monitoring a received
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multiplex signal. If the level of this signal varies
more than =2 db a probable near-failure tube
exists in one of these sockets.

Regarding changing tubes in the receiver/modu-
lator it should be cautioned that certain rtubes
should be replaced only if absolutely necessary. 2V8
(2nd Lim.), 2V9 (Discr.), 2V12 (Mod.), and 2V13
(Osc.) have effects upon the modulation and de-
modulation linearity of the system. As a conse-
quence these should not be changed unless com-
plete tube failure makes it necessary,

The changing of these tubes may affect the
linearity of these stages. Do not attempt a linearity
realignment unless the cross talk between channels
is noticed to increase intolerably. See the CIRCUIT
ALIGNMENT section following, if linearity align-
ment is required.

If either 2V12 or 2V13 are changed, the fre-
quency of the 2V13 oscillator should be adjusted to
40 mc by varying 2L57 “40 MC OSC” only. When
measuring the frequency of the 40 mc oscillator
there must be no modulation on it. "To make sure
there is no hum input, pull out the baseband plug
feeding the receiver/modulator during the meas-
urement. If 2V14 is changed the frequency and
operating point of the 110 mc oscillator will need
to be rest.

The information required for checking and ad-
justing the frequency of the 40 mc and 110 mc
oscillators will be found in the INITIAL ADJUST-
MENT procedure of the system instructions and the
CIRCUIT ALIGNMENT section following.

When. replacing a IN21B Crystal, caution must

be exercised to prevent damaging the crystal by

static discharge. To prevent this, one hand should
be grounded to the chassis before the crystal is
allowed to touch any parc of the equipment. A
soldering iron should never be used on circuits
connected to the 1N21B crystal without unplugging
the iron for the period of use. AC leakage current
may otherwise burn out the crystal. The 1IN21B
crystal current should never be allowed to exceed
a meter reading at 2J3 of 200 pa.

If a tuning coil in the 30 mc i-f or 70 mc i-f
circuits should open or become damaged, install a
replacement coil with its core turned in the same
amount as in the faulty coil. When thus repaired
these circuits will be adequately well aligned.

Tuning coils of the frequency modulator stages
2V12 or 2V13 and discriminator stage 2V9 cannot
be replaced without alignment of those circuits.

The plug-in electrolytic capacitor 2C7 1 should
be replaced after being in use continuously for one
year.
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The schematic of figure RM-11 shows the dc volt-
age values at all pertinent circuit check points. Cer-
tain of these points contain double voltage read-
ings. Wherever these readings occur, except for
standby lockout circuit 2V18, the value above the
line is the voltage with no signal at the receiver in-
put and the value below the line is present with a
saturating signal. For 2V18 the upper value is for
little or no signal and the lower value is with tube
2V1 removed.

CIRCUIT ALIGNMENT

The following instructions describe the process
for complete realignment of a receiver/modulator
unit. It is strongly cautioned that before such a
realignment be attempted full familiarity with the
unit be obtained and all of the recommended test
equipment listed in the test equipment tables of
the system instructions be assembled.

The test items specified in the followmg align-
ment procedures refer to the test equipment items
listed in the test equipment tables of the system
instructions.

1
Limiter Alignment

a. Remove 2CR1. Attach the sweep gen:erator
output to the junction of 2C42 and 2C45; attach
the scope lead to the junction of 2L40 and 2R37;
attach test equipment item 27(a) between ground
and 2C139. Set the sweep generator output; low
enough so.that the stage has not started to:limit
and the scope response is sharp. Peak 2L35 at
30.0 mc. C

NOTE: In this and other applications, use a

10 microhenry r-f choke with leads approxi-
mately one inch long (test item 27(d)) in

series with the scope lead.

b. Repeat the above, peaking 2L31 wnth the
sweep generator attached to the high s:de of 2L27
and the scope attached -to 2V7-6. Remove test
equipment item 27(a).

30 MC [IF Alignment

a. Remove the rubber base cement used to pre-
vent the cores of the i-f transformers from moving.
Use a sharp instrument to loosen the edge of the
seal and then peel off the cement.

b. Apply the output of the 30 mc sweep gen-
erator to the bottom end of 2L22, ground pin, 1 of
2V4 to the center pin of the socket with a test prod,
and attach the scope to the junction of 2C37 and
2R21. Adjust the output of the sweep genqrator for
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approximately 4-0.2 v dc at 2R21 with the “sweep”
knob in the "narrow” position. Turn on the sweep
generator markers at 25.6 mc and 34.4 mc. With
the “sweep” knob in the “wide” position, align
the stage for symmetrical response, (stages will vary
from critical coupled to somewhat less than critical
coupled) and for band-width such that the two
markers fall on the 50% response point. It will be
found that 21.25 and 2L27 act much the same as the
primary and secondary respectively of a double-
tuned circuit. 2L26 controls the primary-to-
secondary coupling and consequently the stage
bandwidth. ]

NOTE: Solder a 100 K ohm isolation resistor

in series with the Voltohmyst test probe.

c. Connect the sweep generator to 2L17, ground
2V3-1, connect test equipment item 27(c) (see
figure RM-G) to the bottom end of 2C27, and
attach the scope to the alignment jig. With the
scope gain on maximum, adjust the sweep gener-
ator output for the minimum value providing an
adequate picture. Align 2120, 21 and 22 as above
except place the 25.6 mc marker at the 609% response
point and the 34.4 mc marker at the 40% response
point as shown in figure RM-5.

This is done so that when the slight capacity
added by the alignment jig is removed, the stage
will be properly centered around 30 mc.

d. Apply the sweep generator to 2L12, ground
2V2-1, attach the alignment jig to the bottom of
2C21, and apply capacitor test equipment item
27(e), to 2V5-5 so as to ground this point to r-f
only. Align 2L15, 16 and 17 as in (c).

e. Align 2L10, 11 and 12 as in (d) by moving
all test equipment items forward one stage.

f. Attach the 680-ohm - 47 ohm resistor com-
bination, test equipment item 27 (b) (see figure
RM-8), between the screw directly above 2L3 and
the standoff insulator connection to 2L1.

Align 2L5, 6 and 7 as in (d) by moving all test
equipment items forward one stage except apply
sweep generator through a 1500 mmf ceramic
capacitor to 2V1-1,

£5.8 M0 34,4 MO
A-0079827

Figure RM-5—30 mc IF Response Curve

g Attach the sweep generator to the high side
of the 47 ohm resistor, the scope to the junction of
2L3 and 2R86 and t-f ground 2V2-5. Align 2L1, 2
and 3 for a flat-topped response regardless of the
stage bandwidth unless this bandwidth is less than
88 mc. In this latter case align for 8.8 mc
bandwidth.

Since the alignment jig is not used in this case
the stage is to be aligned symmetrically about 30
mc as in (b) with the two markers at the same
petrcentage response.

Remove test equipment item 27(b).

h, To insure that the limiter interstages are
acting as limiters, connect the sweep generator to
2L22, the scope to the junction of 2L40 and 2R37,
and test equipment item 27(a) to 2C139. Starting
with a low enough sweep generator output so that
the picture viewed is a sharply peaked response,
increase the output and observe that the response
broadens out and reaches a limiting value. Repeat
with the scope on 2V7-6.

NOTES: 1. To minimize spurious interstage
coupling, the ground return connection of the
sweep generator should always be kept to the
left of the point at which the sweep generator
is being applied (as viewed from the rear of
the chassis). ‘

2. The sweep generator output cable is to be:
terminated in 68 ohms at the cable end. The
leads from the end of the cable to the point of
use should be kept as short as, possible—cer-
tainly under 2",

3. To obtain an i-f response centered around
30 mc, it may be necessary to slightly favor
either band edge marker at the expense of the
other. Depending upon how well the results
of test (b) (IF Response Check) indicate i-f
symmetry, a touch method for tuning the i-f’s
a bit high or low may need to be used.

R-F Test and 1-F Gain Check

Insert 1N21B crystal.

CAUTION: Ground the body to the recesver
chassis before inserting the crystal to prevent
static discharge from damaging the crystal.

a. Apply the transmitter local oscillator fre-
quency to 2J2. Adjust the position of 2J2 for
2J31 = 50pa. With no input signal to the i-f or
r-f note the value of 2]J4E due to amplified noise.
If this reading is below 0.1 volt, the i-f has insuf-
ficient gain and the quality of the i-f tubes should
be investigated. The 0.1 volt reading is equivalent
to a reading of 5 pa using the 200 ua test meter.

b. Maintaining the local oscillator feed at
2J31 = 50 pa attach test equipment item 16, the
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ASSEMBLY

PARTS LIST

PART

DESCRIPTION

100 MMF £ 20% FEED THROUGH
GCERAMIC CAPACITOR SO0V

»

BO KA $10% /g WATT
ALLEN BRADLEY RESISTOR

L= ]

CK TO3 GERMANIUM DIODE
{RAYTHEON)

0.68 MMF 2 10% CAPAGITOR
{STAGKPOLE)

8PRING OETAIL

O —d
sk
>

L= 0

 ajw

]

»
;
eri

.228 DIA.
041 DiA.

A HOLE
8 HOLE

PART i+ 0188
QUARTER HARD BERYLLIUM
COPPER

PART 2: .084 HARD COPPER

HARDEN PART | TO SPRING
TEMPER AFTER FORMING.

8O0FT BOLOER PART 2 TO PART |I.

8-149 702.0

Figure RM-6—30 mc IF Alignment Jig

r-f signal generator. Note the reading of 2J4E on
noise with the signal generator off. Turn on the
signal generator and adjust its frequency to that
Fine tuning is accomplished
by tuning for vero discriminator current (2J5).
Increase the 2J4E reading by the noise figure factor
listed below (depending upon the original noise
reading).

2J4E on Noise Noise Figure Factor
05 vt0lv 1.6 x
01 vto 04 v 1.5 x
04 vt 08v 14 x

Note the signal generator reading in microvolts.
It should be equal to or less than 4.2 uv. This figure
corresponds to a noise figure of 12.0 db.

NOTE: For all of these tests a short, low

loss t-f cable must be used to connect the r-f
test equipment to the receiver.

I-F Response Check

- a; Calibrate the discriminator (with the i-f cover
on) by applying high level, saturating signals to
the i-f at 28, 30 and 32 mc, recording the discrimi-
nator voltage for those frequencies.

Connect the r-f signal generator to 21 and apply

a signal at the frequency of the assigned received
signal. Adjust its exact frequency so that the i-f
frequency is 30.0 (0 current at 2J5) mc and adjust
the level for 2J4E = 1.0 v. Adjust the slug of 2Z1
for a peak reading. Vary the signal generator fre-
quency (keeping its output constant) and note
2J4E for i-f signals of 28.0 mc and 32.0 mc. The
i-f response in db, defined as

E (28 mc or 32 mc)

20 10310
E(30 mc)
should not vary from the 30 mc value by more than
*15 db.
NOTE: In this case and others when a sat-
urating 30 mc i-f signal is desired, the maxi-
mum output of the i-f signal generator will
suffice. It should be fed into the i-f strip
through the hole in the cover just above the
hole for the tuning slug of 2L2.

70 mc I-F Alignment

a. Connect the "70 MC OUTPUT" of thée re-
ceiver/modulator to the 70 mc jack of test equip-
ment item 27(f) (see figure RM-7) using the 70
mc coaxial cable that is normally connected to the
Transmitter “70 MC INPUT.” (No other cable
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should be used.) Attach the scope to the “d-c”
pin of test item 27(f) (70 mc dummy load) and
the sweep generator, with 70 mc sweep at full out-
put, to 2V1l-1. Align the output network, by
tuning 2L55 and 2L56 so that the response is sym-
metrical and the 64 mc and 76 mc pips fall at the
709% response point.

b. Connect the sweep generator to the hot end
of 2L50. With the scope still on "d-c”, reduce the
output of the sweep generator until the observed
scope picture height is roughly the same as it was
in (a). Connect the scope to 2V11-6. Align 2L52,
53 and 54 as above for symmetrical response and
for pips at the 709 response points.

Mixer Circuit Alignment

Using the megacycle meter (test equipment item
12) adjust the 40 mc oscillator (2V13) so that
its frequency is 40.0 mc. Make sure that 2J14I
(as measured with the 200 ua meter, test item

14) is reading a reasonable value—between -65 pa

and --80 pa. Apply a 30.0 mc saturating signal to

the 30 mc i-f. Metering the voltage at the "d-¢”
terminal of 70 mc dummy load, peak 2L49 and
2L50. This must be done very carefully since the
maxima are quite broad. The rectified dummy load
dc voltage should be 1.5 volts or greater. Wire "“L”
must be connected for this test.

Fault Oscillator/Relay Adiﬁstment

a. Turn 2R46 maximum clockwise to insure
strong oscillation of 2V14, Using the megacycle
meter (test item 12) set the oscillator frequency to
110 mc. The rectified dummy load dc voltage should
be 1.5 volts or greater.

b. To adjust the REL/OSC CONTROL 2R46
connect the r-f signal generator (test item 16)
to 2J1. With the signal generator at zero output,
plug the 1M1 meter lead into the SIG jack and
note the noise reading on the test meter. Turn up
the signal generator output until a reading of 20
pa plus the noise reading is obtained. Then turn
the REL/OSC CONTROL fully clockwise and then
carefully counter-clockwise, stopping when the

CHASSIS
ASSEMBLY
!
SGHEMATIC
L2 CR
d
b=

.064 ALUMINUM

A {.120 1A, | 5 HOLES
1 B | TAP 4.40 | 4 HOLES
) c g DIA. | HOLE
o] 8
ol e
]
e o 2

NOTE » BEFORE USING IN A TEST CIRCUIT,
THIS UNIT MUST BE ALIGNED
USING A SWEEP GENERATOR AND
A WELL ALIGNED RECEIVER/MOD-

UL ATOR.
PARTS LIST
PART DESCRIPTION
[*R) 12 MMF £5% G.P.
G2 270 MMF x10% G.P
GR IN34

¢ |BNG JAGK
Lt {3 TURNS 428 ON IF TYPE FORM
L2 {6 TURNS # 28 ON IF TYPE FORM
Rt J2.7k £5% Yaw ALLEN BRADLEY
R2 147K £5% !/a2W ALLEN BRADLEY

8-149703~1

. Figure RM-7—70 m¢ Dummy Load
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relay clicks. The relay should now operate and the
110 mc oscillator become operative and inoperative
as the signal is removed and reapplied.

Discriminator Alignment

a. Remove wire "L.” Turn controls 2R107 and
2R 109 on the receiver/modulator unit to maximum.
Attach the distortion and modulation test unit, test
equipment item 11, to the receiver/modulator,
putting only the 30 mc probe and the 40 mc probe
in place. With the "40 mc Var” oscillator, and
40 mc Xtal” oscillator on, locate the beat between
the two with the “40 mc Var” control. Note dial
reading. With "40 mc Xtal” oscillator off, adjust
2L57 until the 2V13 oscillator beats with the “40
mc Var” oscillator. Turn off the “40 mc Var”
oscillator.

NOTE: For all of this test the covers for

both the 30 mc i-f and the oscillator-mixer sec-

tion must be kept on.

b. Plug in the baseband connection. Apply the
transmitter local oscillator frequency to 2J2. Ad-
just the position of 2J2 for 2J31 = 50 pa.

Each distortion and modulation test unit is fac-
tory adjusted so that its meter (M1) will read 100
for =750 kc deviation when the meter is on the
“35 mc Osc” position at which time it reads the,
tone level being supplied to the 35 mc modu-’
lator/oscillator. For an average modulator section
(in the receiver/modulator unit) a reading of GO
will result in a =750 kc deviation, with the meter
switch on the “Rec-Mod” position.

Put the operation switch in the "Discr” position.
. With meter on “35 mc Osc.” adjust Osc. B on
50 kc for a reading of 100. With the meter on "Rec.
Mod.” adjust Osc. A on 70 ke for a reading of 60.
With the meter on 0 db and Osc. B changed to 30
ke, adjust “30 k¢ Gain” for full scale (0 db) reading.
With Osc. A on the 70 kc and 80 kc positions, and
Osc. B on 50 kc read the intermodulation products
at 30 kc with the meter. In the 70 kc and 80 kc
positions the unit is measuring the products due

" to third and second order intermodulation respec-

tively. Adjust the discriminator so that both 70
kc and 80 kc products are minimum. It should be
possible to align the units so these products are
below —43 db, however a value of -40 db will pro-
vide satisfactory service.

In aligning the discriminator it will be found

- that 2L41 prirarily adjusts the high frequency

peak and 2L42 primarily adjusts the low frequency
peak. The 70 kc product is determined by the
separation of these two peaks and the 80 k¢ product
is determined primarily by the 2L40 tuning.

¥
FRM-11
"

680N
2Lt y 4
e et 1 I —®= SWEEP

f GEN.
410 "
GND A-00879628

Figure RM-8—30 mc Alignment Resistor Network

During this and the remaining intermodulation
tests, the discriminator (2J5) reading must be kept
on zero (+0.1 v) by varying the frequency of the
test unit 35 mc oscillator after first ascertaining
that the 40 mc oscillator is on frequency. Also, in
tuning the discriminator the condition shall be
maintained that: the discriminator d-c output for
a saturating CW signal of 30.0 mc must be zero
volt =0.1 v.

c.  Test the discriminator linearity at half devia-
tion using essentially the same procedure as above,
except use readings of V5 the above for the oscil-
lator levels. (Readjust the “30 kc Gain” for full
scale reading in this revised condition.) It should
be possible to align the units so that in this case
the products will be below -51 db, however, a
value of —45 db will provide satisfactory service.
Modulator Alignment

a. Continuing with the test unit, change to the
“overall” test position. With the meter on “Rec
Mod”, "Osc. A” off and "Osc. B” on 50 kc adjust
the output of "Osc. B” to 60. With “Osc. B” off
and "Osc. A” on 70 kc adjust its output to G6O0.
With both oscillators on and Osc. B on 30 ke,
adjust 30 kc Gain” for full scale on meter O db”.
With “Osc. A” on 80 k¢, tune 2L58 for minimum
meter reading. Check the meter reading with oscil-
lator A on 70 kc. It should be possible to align the
units so that these products are below —43 db, how-
ever a value of ~40 db will provide satisfactory
service. |

b. Test the overall operation at half deviation
using essentially the same procedure as above ex-
cept using a meter reading of 30. (Readjust “30
kc Gain” for full scale.) It should be possible to
align the units so that in this case the products will
be below —51 db, however a value of —45 db will
provide satisfactory service.
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¥ RM-14

NOTES: 1. Since an average reading of 60 is
used for the receiver 40 mc modulator, occa-
sionally difficulty may arise due to over-deviat-
ing an unusually sensitive modulator, If there
is doubt, calibrate the individual modulator ne
is generally described in (c) below.

2. In all discriminator and modulator align-
ment tests the 200 pa test meter must no# be
connected to 2J5.

c. Connect the electronic voltmeter test equip-
ment item 3 berween 2J12-2 and ground on the
receiver/modulator. Using the test unit “40 mc

Var” oscillator as a deviation meter, set the test
switch to the OVERALL position, turn Osc A off,
Osc B on 30 kc and adjust the 30 kc level until
the peak deviation is exactly =*750 kc. Measure .
the required modulator input. Limits 0.24 v to
0.37 v rms. Note the test unit meter current read-
ing and use this value in place of the average value
of 60.

Baseband Amplifier Check

- a. Maintaining the conditions above, meter the
30 kc voltage on 2J12-5. Limits 0.75 v to 1.5 v,

TYPICAL RECEIVER/MODULATOR VOLTAGE AND METER READINGS

The following are approximate voltages existing between individual tube pins and ground as measured
with the Voltohmyst with a 110k resistor in series with the probe. In the case of signal-dependent voltages
the left-hand value is for no signal and the right-hand value for high signal. All voltages are dc unless

otherwise noted.

Pin Pin Pin Pin Pin Pin Pin Pin | Pin
Tube; Type Function #1 #2 #3 4 #5 #6 #7 +#8 #9
2V1 | 6CB6 | IF. -20 0 6.1 ac 0 60 60 0 — —
2V2 | 6CB6 | LF. 0 1.0 6.1ac 0 80 80 0 — —
2V3 | 6CB6 | LF. 0 1.0 6.1ac 0 80 80 0 —_ —_
2v4 |6CBG | LF. 0 1.0 6.2ac ] 80 80 0 — —
2V5 |6CB6 | IF. 0~1.6 | 1.2,1.3] 6.2ac 0 80,70 | 80,70 0 — —
2V6 |6CB6 | IF. 0~2.0 | 1.2,1.3] 6.2ac 0 80,65| 80,65 0 — -
2v7 | 6CB6 | LF. 0 3.0 6.3 ac 0 100 100 0 — —
2vV8 |6CB6 | LF. 0 25 | 63ac 0 100 107 0 —_ —
2V9 | 6AL5 | Disc. 0 -3.4 0 63ac | var. 0 -3.4 -— -—
2V10 | 6AS6 | Mixer -1.8,~.03| .85,55 | 6.3ac 0 33,64 33,64 0 —_ —
2V11 [6CB6 | Amp. 0 14 | 63ac 0 100 100 1.4 —_ -
2V12 | 6GAHG6 | Mod. 3.5 7.0 6.3 ac 0 160 135 7.0 —_ —_
2V13| 12AT7| Osc, 160 27 4.4 0 0 160 | +27 | 44 | 63ac
2V14| 12AT7| Osc/Relay 26,12 | 0.1,2.7| 25 0 0 215,250 | 26,12 | 32,24| 6.3 ac
2V15( 6CBG6 | B.B.Amp. 3.2 41 | 63ac 0 210 65 4.1 — —
2V16| 12AT7| S.Ch.Amp. 75 0 L5 0 0 165 0 1.8 | 6.3ac
2V17| 12AX7| Lockout Amp. 125 0 L5 0 0 125 0 1.5 | 63ac
2V18| 12AT7| Lockout Amp. 90 -3.0,0 2.0 0 0 200,250 | 33.0 | 35,15| 6.3 ac
Voltages are positive unless noted. Var.—variable with received frequency.

The following are typical readings obtained using

mitter unit.

the 200 microamperes test meter (1M1) in the trans-

Lockout Cur. (2J15):

is =30 pa for carrier frequencies different from 30 mc by *1 mc.

Xtal Cur. (2J3): -50 pa

Sig. (2]J4): 5 pa no signal; 4140 pa high signal
Disc. - (2]5):

Grid Cur. (2]J14): 70 pa

110 pa with no signal or low signal
55 pa with 2V1 removed from the socket

zero for 30.0 mc . F. signal; up to =150 pa for off freq. signal. A typical value
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NOTE: The components affecting this out-
put include 2V8. If it is necessary to change
2V8 in order to pass the above test, (b) and
(c) of Discriminator Alignment must be re-
done. As an aid to isolating low baseband out-
put difficulties, it may be desirable to note the
discriminator deviation sensitivity. This has
been found to average around 0.4 v rms for a
peak deviation of *0.75 mc. This voltage is
measured at 2C61 with the electronic voltméter.
A 10 microhenry choke must be used in series
with the hot lead of the electronic voltmeter.

Baseband Gain Control and Modulator Gain
Control Adjustments

a. Maintain the distortion and modulation test
unit set up as above, except remove the lead feeding
the baseband output (2J12-5) to the test unit.
Place a 22,000 ohm resistor between 2J12-5 and
ground to properly terminate the baseband output.

b. Using the distortion and modulation test unit
35 mc modulated oscillator or some other source of
standard deviation, calibrate the discriminator de-
termining what ac voltage it delivers when the i-f
signal is deviated 1.5 mc.

c. Apply a 5 kc tone at a level of 0.85 volts to
2J12-2. Adjust the modulator gain control 2R109
until the discriminator voltage is the value meas-
ured in (b) above.

d. Measure the voltage between 2J12-5 and
ground and adljust the baseband gain control 2R107
for 1.2 volt output.

Service Channel Amplifier Check

Apply a voltage at 1 kc from test equipment
item. 2 to 2J12-2 at a level of 0.0425 v rms. This
will deviate the oscillator by *=75 kc. The service
channel output from 2J13-2 into 10k ohms should
then be greater than 7 volts with 2R140 at its
maximum clockwise position. Adjust 2R140 for
a 7 volt output. Remove the resistors placed be-
tween 2J12-5 and ground and between 2J13-2 and
ground.

For additional information on the use of the
Distortion and Modulation Test Unit MI-31023-A
(test item 11) consult the instructions supplied
with the unit.

If the receiver/modulator unit is to be used in
a terminal station remove wire “L”. Retain this
connection if the unit is to be used in a repeater
station. Apply core sealing material to the tops

FRM-IS

of all tuning coils except 2L47 and 2L57. Also seal
2R 107 and 2R109.

Service Channel Options

In order that the stations will operate correctly
when using either of the service channel and fault
systems (Repeater Service Unit MI-31495 and Tet-
minal Service Unit MI-31496 or Service Channel
Unit MI-31140, Indicon Coder MI-31138 and
Indicon Decoder MI-31139), the receiver/modula-
tor unit must be correctly connected internally to
accommodate the specific equipment used. Figure
RM-11 contains the information for making these
connections.

Lockout Circuit

The lockout circuit of the receiver/modulator
unit is used at all standby stations and at non-
standby stations using the indicon service channel
system (Service Channel Unit MI-31140, Indicon
Coder Unit MI-31138 and Indicon Decoder Unit
MI-31139). !

To test and adjust the lockout circuit of the

" receiver/modulator perform the following steps:

1. Remove the rf signal from the receiver/modu-
lator. Remove 2V1 and lockout relay 2K3. .

2. Turn the “NOISE GAIN" potentiometer
2R 115 fully clockwise. Note the current reading at
the OPR CUR jack (the 0 to 200 pa test meter
located in the transmitter may be used). The
current should read between 40 and 60 pa.

3, Maintaining conditions as above, insert the
lockout relay. The “"OPR CUR” current should not
rise more than 5 pa above the value noted in (2)
above.

4. Maintaining conditions as above replace 2V1.
The current at the “OPR CUR” jack should read
between 110 and 190 pa.

5. Vary the “NOISE GAIN” potentiometer.
Starting at the fully counter-clockwise position,

_ note the OPR CUR reading at which the lockout

relay just operates. This should be no more than
25 pa above the reading of (2) above. Adjust the
“NOJSE GAIN" for an "OPR CUR” reading of
110 pa.

NOTE: The current at the “OPR CUR” jack
is dependent on the strength of the applied r-f
signal. Therefore when an r-f signal is ap-
plied to the receiver/modulator the “"OPR
CUR” reading may drop from the 110 pa value

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6



Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

f RM16
set above. With a very strong signal the cur-
rent reading may drop to approximately the 1‘;‘:52‘;5: ;’;Zdeiz
reading of (2) due to the saturation of i-f Condition B+ at 27115 1L
stage 2V5 which limits off the noise on the W15 ond end
signal. Thus, when adjusting the “NOISE 2J13-6 2]13-4

GAIN" control for the proper current reading

it is important to remove the r-f signal from . With r-f signal | 210 vdec | 115 vac 0

the receiver/modulator. 12\7‘?1’;2 ::g“r::g g 8 115(1, <
6. Check operation of the receiver/modulator re-
lays and the lockout relay using the following 7. Restore the receiver/modulator to normal |
table: operating conditions.

REPLACEMENT PARTS LIST

Symbol No. Description Drawing No. Stock No.

2C1 Part of 2Z1.

202 Capacitor, fixed, ceramic, 1500 mmf 4100 <0%, 500 v. ............ 449696-3 73748
2C3 Capacitor, fixed, mica, 1000 mmf ==10%, 500 v. ............... ... 984002-121 94189
2C4 Capacitor, fixed, ceramic, 220 mmf +=10%, 500 v. ................. 735717-33 102015
2C5 Not used. . .

2C6, 2C7 Capacitor, fixed, ceramic, 1500 mmf --100 0%, 500 v. Same as 2C2.| 449696-3 73748
2C8 . Not used.

2C9 B Capacitor, fixed, ceramic, 220 mmf %10%, 500 v. Same as 2C4 ... .. 735717-33 102015
2C10 Capacitor, fixed, ceramic, 68 mmf 109, 500 v. .................. 735717-427 © 93602
2C11, 2C12 Not used. .

2C13 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2..| 449696-3 73748
2C14 - Not used. .

2C15 Capacitor, fixed, ceramic, 220 mmf *+10%, 500 v. Same as 2C4 ... | 735717-33 102015
2C16 Capacitor, fixed, ceramic, 68 mmf =109, 500 v. Same as 2C10 ...| 735717-427 93602
2C17 Not used. '

2C18 ) Capacitor, fixed, ceramic, 1500 mmf 4100 -09%, 500 v. Same as 2C2. | 449696-3, 73748
2C19, 2C20 Not used.

2C21 Capacitor, fixed, ceramic, 220 mmf 109, 500 v. Same as 2C4 ....| 735717-33 102015
2C22 Capacitor, fixed, ceramic, 68 mmf %109, 500 v. Same as 2C10 ....| 735717-427 93602
2C23 Not used.

2C24 Capacitor, fixed, ceramic, 1500 mmf 4100 ~0%, 500 v. Same as 2C2. | 449696-3 73748
2C25, 2C26 Not used. .

2027 Capacitor, fixed, ceramic, 220 mmf =+10%, 500 v. Same as 2C4 ... 73571733 102015
2C28 Capacitor, fixed, cecamic, 68 mmf *=109%, 500 v.. Same as 2C10 ....| 735717-427 93602
2C29, 2C30 Not used.

2C31 ‘ Capacitor, fixed, ceramic, 1500 mmf 4100 0%, 500 v. Samec as 2C2.| 4496963 73748
2C32 Not used.

2C33 Capacitor, fixed, ceramic, 220 mmf *10%, 500 v. Same as 2C4 .. 735717-33 102015
2C34 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 ... .| 735717-427 93602
2C35 Capacitor, fixed, ceramic, 1500 mmf 4-100 —09, 500 v. Same as 2C2 | 449696-3 73748
2C36 Capacitor, fixed, ceramic, 1500 mmf +20%, 500 v. ............ ... 8864187-2 204866
| 2C37 Capacitor, fixed, ceramic, 220 mmf = 10%, 500 v. ............ ... 984002-181 94222
2C38 Not used. PP P T

2C39 Capacitor, fixed, ceramic, 1500 mmf 4100 0%, 500 v. Same as 2C2 | 449696-3 73748
2C40, 2C41 Not used. )
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Symbol No. Description Drawing No. Stock No.
2C42 Capacitor, fixed, ceramic, 220 mmf =%=10%, 500 v. Same as 2C4 . ... | 735717-33 102015
2C43 Capacitor, fixed, ceramic, 470 mmf =+=10%, 500 v. ...... ... P 735717-37 94223
2C44 Not used,
2C45 Capacitor, fixed, ceramic, 68 mmf *+10%, 500 v. Same as 2C10 ... . | 735717.427 93602
2C46 Capacitor, fixed, ceramic, 1500 mmf +100 -09%, 500 v. Same as 2C2 | 449696-3 73748
2C47, 2C48 Not used.
2C49 Capacitor, fixed, ceramic, 220 mmf +109%, 500 v. Same as 2C4 ... . | 735717-33 102015
2C50 Capacitor, fixed, headed lead, 4.7 mmf +20%, 500 v... . ..... .. ... .. 993276 54402
2C51 Capacitor, fixed, ceramic, 470 mmf %109, 500 v. Same as 2C43 ... | 735717-37 - 94223
2C52 Not used.
2C53 Capacitor, fixed, ceramic, 68 mmf =109, 500 v. Same as 2C10 ... . | 735717-427 93602
2C54 Capacitor, fixed, mica, 1000 mmf %109, 500 v. Same as 2C3 ...°. | 984002-121 94189
2C5% Capacitor, fixed, ceramic, 1500 mmf 4100 -0%, 500 v. Same as 2C2 | 449696-3 73748
2C56, 2C57 Not used. _ .
2C58 Capacitor, fixed, ceramic, 22 mmf 109, 500 v. ............... . . 735717-21 59437
259, 2C60 Capacitor, fixed, mica, 1000 =+10%, 500 v. Same as 2C3 .... ..... 984002-121 94189
2C61 Capacitor, fixed, mica, 50 mmf £10%, 500 v. ................. vvv. | 984002-161 94224
2C62 ... Capacitor, fixed, paper, 0.01 mf +=10%, 400 v. ......5. ... . ... . .. 735715-163 ‘73561
“19¢63 0 2C65 Capacitor, fixed, ceramic, 220 mmf +10%, 500 v. Same as 2C4 .... | 735717-33 102015
2C66 Capacitor, fixed, ceramic, 1500 mmf +20%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C67 Not used, _
2C68 Capacitor, fixed, paper, 0.0047 mf 109%, 600 v. ....... . .. . .. . 735715-259 73920
2C69 Capacitor, fixed, paper, 0.1 mf +10%, 400 v. ....... .... ....... 735715-175 73551
2C70 Capacitor, fixed, ceramic, 150 mmf +10%, 500 v. .......... ..... 735717-431 78276
2C71A, B, C Capacitor, electrolytic, 10/10/10 mf, 400 v, ...... .... ... .. . 449618-1 56304
2C72 ‘Capacitor, fixed, paper, 0.068 mf +=10%, 400 v. ... ... .. ... .., 735718-173 73792
2C73 Capacitor, fixed, ceramic, 680 mmf +10%, 500 v, ........ .. '735717-439 78305
2C74 Capacitor, fixed, ceramic, 1500 mmf +10%, 500 v. ......... .. 735717-443 75610
2C75 Capacitor, fixed, paper, 0.1 mf +109%, 400 v. Same as 2CG9 .... . 735715-175 73551
2C76 Capacitor, fixed, ceramic, 470 mmf +109, 500 v. Same as 2C43 .. | 735717-37 94223
2C77 Capacitor, fixed, ceramic, 6.8 mmf =1 mmf, 500 v, ... ... ... .. 90581-305 39043
2C78 Capacitor, fixed, ceramic, 820 mmf '+ 100 0%, 500 v. ... ... . . 449696-1 94190
2C79 Capacitor, fixed, paper, 0.047 mf +109%, 400 v. .... ... .. ... ... . . 735715-171 73553
2C80 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 .. . 735717-427 93602
2C81 Capacitor, fixed, ceramic, 100 mmf +109%, 500 v. ... ... .. ... . 735717-29 93515
2C82 Capacitor, fixed, headed lead type, 0.68 mmf =+10%, 500 v. . 99327-11 71504
2C83 Not used. )
2C84 Capacitor, fixed, ceramic, 1500 mmf 4-100 0%, 500 v. Same as 2C2 449696-3 73748
2C85 Capacitor, fixed, ceramic, 820 mmf + 100 —0%, 500 v. Same as 2C78 | 449696-1 94190
2C86 Capacitor, fixed, ceramic, 1500 mmf +20%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C87 Capacitor, fixed, ceramic, 820 mmf + 100 ~0%, 500 v. Same as 2C78 | 449696-1 94190
ZCBS Capacitor, fixed, ceramic, 220 mmf *10%, 500 v. Same as 2C4 ... | 735717-33 102015
2C89 Capacitor, fixed, ceramic, 820 mmf 4+ 100 ~09%, 500 v. Same as 2C78 449696-1 94190
2C90 Capacitor, fixed, headed lead type, 1.5 mmf +10%, 500 v. -... .. ... 99327-13 71500
2091 Capacitor, fixed, ceramic, 820 mmf + 100 -0%, 500 v. Same as 2C78 | 449696-1 94190
2C92 Capacitor, fixed, ceramic, 470 mmf =109, 500 v. Same as 2C43 .. 735717-37 94223
2C93, 2C94 Capacitor, fixed, ceramic, 1500 mmf +209%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C95 Capacitor, fixed, ceramic, 10 mmf 209, 500 v. ... .. .. .. . 8892567-4 " 94227
2C96 Not used.
2C97 Capacitor, fixed, paper, 0.033 mf +10%, 400 v. ... . . .. . 735715-169 73552
2C98 Capacitor, fixed, ceramic, 12 mmf +=10%, 500 v. ....... ... ... . .. 735717-418 94228
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é RM-18
Sjmbol No. Description Drawing No. Stock No. |

2099 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 ... . | 735717-427 93602
2€100 - Capacitor, fixed, ceramic, 390 mmf £10%, 500 v. ................ . | 735717-436 75641
2C101 to 2C103 Capacitor, fixed, ceramic, 1500 mmf +-100 —0%, 500 v. Same as 2C2 | 449696.3 73748
2C104 Capacitor, fixed, ceramic, 1500 mmf £20%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C105, 2C106 Capacitor, fixed, ceramic, 1500 mmf +-100 ~0%, 500 v. Same as 2C2. | 449696-3 73748
2C107 Capacitor, fixed, ceramic, 1500 mmf +=20%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C108, 2C109 Capacitor, fixed, ceramic, 1500 mmf --100 —-095, 500 v. Same as 2C2. | 449696-3 73748
2C110 Capacitor, fixed, headed lead type, 1.0 mmf +10%, 500 v. .......... 99327-12 55331
2C111 Not used.
2C112, 2C113 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2. 449696-3 73748
2C114 Capacitor, fixed, mica, 820 mmf +5%, 500 v. ....... e 727868-245 39650 °
2C115, 2C116 Capacitor, fixed, ceramic, 10,000 mmf +100 —0%, 450 v. ... ....... 4£49696-55 59997
2C117 Capacitor, fixed, paper, 0.1 mf -:10%, 400 v. Same as 2C69 ... ... .. 735715-175 73551
2C118 Capacitor, fixed, ceramic, 220 mmf +109%, 500 v. Same as 2C4 ... . | 735717-33 102015
2C119 Capacitor, fixed, ceramic, 10,000 mmf + 100 —09%, 450 v. Same as 2C115 | 44969655 59997
2C120 Capacitor, fixed, paper, 0.1 mf +109%, 400 v. Same as 2C69 ....... [ 735715-175 73551
2C121, 2C122 Capacitor, fixed, ceramic, 10,000 mmf 4100 —09%, 450 v. Same as 2C115 | 449696-55 59997
2C123 Capacitor, fixed, paper, 0.1 mf +10%, 400 v. Same as 2C69 ........ 735715-175 73551
2C124 Capacitor, fixed, ceramic, 10,000 mmf +100 ~09%, 450 v. Same as 2C115 | 449696-55 59997
2C125 Capacitor, fixed. paper, 0.047 mf *+109%, 200 v. ... ............... 735715-71 73558
2C126 Capacitor, fixed, headed lead type, 4.7 mmf +20%, 500 v. .......... 99327-6 54402
2C127 Capacitor, fixed, paper, 0,047 mf +10%, 400 v. Same as 2C79 ... .. 735715-171 73553
2C128 T Capacitor, fixed, ceramic, 680 mmf 109, 500 v. Same as 2C73 .... | 735717-439 78305
2C129 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2. | 449696-3 73748
2C130 Capacitor, fixed, ceramic, 220 mmf +100 -0%, 500 v. ....... .. ... | 990167.9 77625
2C131 Capacitor, fixed, ceramic, 1500 mmf 100 —0%, 500 v. Same as 2C2. | 449696-3 73748
2C132, 2C133 Capacitor, fixed, ceramic, 1000 mmf 4-100 -20%, 500 v. .......... 449696-2 77252
2C134 Capacitor, fixed, ceramic, 1500 mmf +100 -0%, 500 v. Same as 2C2 | 449696-3 73748
2C135, 2C1}6 Capacitor, fixed, ceramic, 1000 mmf 4-100 —-209%, 500 v. Same as 2C132 | 449696-2 77252
2C137 . Capacitor, fixed, ceramic, 1500 mmf -+100 -0%, 500 v. Same as 2C2 449696-3 73748
2C138 ) Capacitor, fixed, ceramic, 1000 mmf +100 -20%, 500 v. Same as 2C132 | 449696-2 77252
2C139 Capacitor, fixed, mica, 1000 mmf +10%, 500 v. Same as 2C3 ... . | 984002-121 94189
2C140 o 2C143 Capacitor, fixed, ceramic, 1000 mmf *+20%, 500 v. ......... S 8825449-1 99177
2C144, 2C145 Capacitor, fixed, headed lead, 4.7 mmf 209, 500 v. Same as 2C50 . | 99327-6 54402
2CR1 Rectifier, crystal diode IN21B ............. P PR IN21B 67876
2CR2 to 2CR7 Rectifier, crystal diode CK705 . ........................0........ CK705 94229
2J1 Connector, male, coaxial, chassis mtg., including 0.511 Ig. probe .... .. 456961-501 95392
2)2 Coupling loop, comprising 1 female coaxial, chassis mtg. connector, )

' sleeve, and 33 ohm V4 w resistor .. ........................ 8834436-501 94231
2J3 to 2]5 Connector, pin jJack . ... ... ... e 742565-1 93678
2]6 Not used.
2]7 Connector, pin jack. Same as 2J3 . .... ......... e 742565-1 93678
2]8, 2J9 Connector, female, coaxial, chassis meg., ................. ... ..... 8845666-1 94205
2J10 Not used.
2J11 Connector, male, 6 contact, chassis mtg. ... .................... ... 181494-3 28507
2J12 Connector, female, 6 contact, chassis mtg. ....................... 181494-4 18534
2J13 Connector, male, 6 contact, chassis mtg. Same as 2J11 ..... ... .. .. 181494-3 28507
2J14, 2J15 Connector, pin jack. Same as 2J3 ............. ... ... ... ... 742565-1 93678
2K1 Relay, coil, 8000 ohm, contacts, s.p.d.t., plug-in type ... . .. . . o 8888583-1 56316
2K2 Relay, coil, 115 v. ac, 50/60 cy. contacts, dp.dit. .. ............ ..., 458952-1 95350
2K3 Relay, coil, 8000 ohm, contact, s.p.d.t. plug-in type. Same as 2K1 .. | 8888583-1 56316
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"/ RM-19
Symbol No. Description . Drawing No, Stock No.
2L1 Coil, adj. core, 18 tULAS .. ... ... iiii i e 629132-511 94233
212 Coil, adj. core, 32. tUEAS . ... ... ... e 629132-506 94234
213 Coil, adj. core, 22 tUEAS . . ... .. .. e s 629132-509 94235
2L4 Reactors, r-f choke, 7.5 microhenry, 275 ma . ........ ... . ... ... ... 459688-76 205050
2L5 Coil, adj. core, 33 turns . . ... L. 629132-505 94236
I3 7R Bt o 1§ adj. core, 40 turas ... L 629132-503 94237
T 21:7 Coil, adj. core, 19 turns ... ... ... .. .. . 629132-510 94238
218 Reactor, r-f choke, 2.4 microhenry . . .. ... . ... ... 8834424-501 94040
219 Not used.
2L10 Coil, adj. core, 33 turns. Same as 2L5 ... ...... ... ... ... .., 629132-505 ?4236
2L11 Coil, adj. core, 40 turns., Same as 2L6 .............. ... ... . 0.0 629132-503 94237
2L12 Coil, aai. core, 19 turns. Same as 2L7 ... .. ... ... ... ... 629132-510 94238
2L13 Reactor, t-f choke, 2.4 microhenry. Same as 218 ............ ... 8834424-501 94040
2L14 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 _459688-76 ZOSPSO
2L15 Coil, adj. core, 33 turns. Same as 2L5 .......................... 629132-505 94236
2L16 Coil, adj. core, 40 turns. Same as 2LG . ... . .. ... ....... ... 629132-503 94237
2L17 Coil, adj. core, 19 turns. Same as 2L7 ... ............ ............ 629132-510 94238
2L18 Reactor, r-f choke, 2.4 microhenry, Same as 2L8 .......... . ... .. 8834424-501 94040
21.19 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 459688-76 205050
2120 Coil, adj. core, 33 turns, Same as 2L5 ................... . ...... 629132-505 94236
2L21 Coil, adj. core, 40 turns. Same as 2L6 .. ... ... ... ... ... ......... 629132-503 94237
2122 Coil, adj. core, 19 turns. Same as 2L7 ....... ... ................ 629132-510 94238
2123, Reactor, r-f choke, 2.4 microhenry. Same as 2L8 .. ... . . 8834424.501 94040
21.24 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 459688-76 205050
™ 2125 Coil, adj. core, 33 turns. Same as 2L5 ... .. ..................... 629132-505 94236
2126 Coil, adj. core, 40 turns. Same’ss 2L6 . ... ... ... .. ... ... 629132-503 94237
2127 Cotl, adj. core, 19 turns. Same as 2L7 ... .. .. ... . ... .. .. .. ... 629132-510 94238
2128 Reactor, r-f choke, 2.4 microhenry. Same as 208 .. . 8834424-501 94040
21.29, 2L30 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 .. .. . 459688-76 205050
2131 Coil, adj. iron core, 15 tarns . ... .. ... ... ... ... .. 629132-526 94210
2132 Reactor, r-f choke, 2.4 microhenry. Same as 2L8 .. .. . ... ... .. 8834424-501 94040
21.33, 2L34 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 459688-76 205050
2135 Coil, adj. iron core, 14 turns . . ... ... .. ... .. ... ... 629132-527 04239
2L36 Reactor, r-f choke, 2.4 microhenry. Same as 2L8 ... ... ... ...... 8834424-501 94040
2137 o 2L39 Reacror, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 .. 459688-76 . 205050
2140 Coil, adj. iron core, 28 turns ... ... ... ... .. 629132-507 94240
21.41 Coil, adj. core, 22 turns. Same as 2L3 ............. . . ... ... . 629132-509 94235
2142 Coil, adj. iron core, 32 turns with conductive cloth covering . ... 629132-528 96463
2L43 Reactor, r-f choke, 50 microhenry, 33 ma ... ..................... 8834437-502 94242
2L44 Reactor, r-f choke, 2.4 microhenry., Same as 2L8 ... ... .. ... ..... 8834424-501 94040
2145, 2146 Reactor, r-f choke, 7.5 microheary, 275 ma. Same as 2L4 . . 459688-76 205050
2147 Coil, adj."iron core, 6 turns .. ......... ... .. ..... P 629132-520 94211
2148 Not used.
21.49, 2L50 Coil, adj. iron core, 16 turns . .......... . ... i 629132-513 94241
2Ls1 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 2L4 .. .. 459688-76 205050
2152 Coil, adj. iron core, 13 turns ....... . ... . ... . 629132-514 94244
2L53 Coil, adj. core, 22 turns. Same as 2L3 .......................... 629132-509 94235
2L54 Coil, adj. ircn core, 8 tUINS .. ... . .t 629132-517 94245
2155 Coil, adj. iron core, 10 tULAS . .. .ot rr e 629132-516 94246
:} 2L56 Coil, adj. iron core, 4 turns ... 629132-524 94208
e 2157 Coil, adj. iron core, 11 TUENS ... ... .oiiii i 629132-535 205051
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f RM-20
Symbol No. Description Drawing No, Stock No.
2158 Coil, adj. iron core, 14 turns. Same as 2L35 e 629132-527 94239
2159 Reactor, t-f choke, 2.4 microhenry. Same as 208 ................. 8834424.501 94040
2L60 Reactor, r-f choke, 7.5 microhenry, 275 ma. Same as 214 .. 459688-76 205050
2161 Reactor, r-f choke, 7 microhenry, 1000 ma ... ... 8834437-503 57259
2162 Reactor, r-f inductor . ........ o iiio e T 8834423-502 95885
2163 Reactor, £-f indUCOr .. ... ... i 8834425-503 98387
Core, tuning iron, threaded type, ¥4-28 x %" g, with fiber nut | 8832091-2 208637
and spring washer (for above coils)
2R1 Not used. :
2R2 Resistor, fixed, composition, 4700 ohm +50%, Vo w. ... 82283.175 502247
2R3 to 2R5 Not used.
2R6 Resistor, fixed, composition, 33 ohm =+10%, Y2 w. .. ............. 82283-44 502033
2R7 Not used.
2R8 Resistor, fixed, composition, 4700 ohm 5%, ¥4 w. Same as 2R2 .| 82283178 502247
2R9, 2R10 Not used. : i
2R 11 Resistor, fixed, composition, 68 ohm £5%%, V4 w. . ... ... ... 82283-131 502068
2R12 Not used. .
2R13 Resistor, fixed, composition, 4700 ohm ==5%, 12 w. Same as 2R2 .. | 82283-175% 502247
2R14, 2R15 Not used. X
2R16 Resistor, fixed, composition, 150 ohm =109, V2 w. ...............  82283-52 502115
2R17 Not used.
2R18 Resistor, fixed, composition, 4700 ohm +5%, Y2 w. Same as 2R2 82283-175 502247
2R19, 2R20 Not used.
2R21 Resistor, fixed, composition, 27,000 ohm 5%, 12 w. 82283-193 502327
2R22 Not used. .
2R23 Resistor, fixed, composition, 4700 ohm 5%, 12 w. Same as 2R2 . 82283-175 502247
2R24 Not used.
2R25 Resistor, fixed, composition, 470 ohm *+10%, Y2 w. ......... .. B82283-58 502147
2R26 Resistor, fixed, composition, 100 ohm *10%, ¥ w. .............. 82283-50 502110
2R27 Resistor, fixed, composition, 1000 ohm +=10%, V2 w. 82283-62 502210
2R28 Not used.
2R29, 2R30 Resistor, fixed, composition, 390 ohm %=10%, %2 w. ...... ... .. 82283-57 502139
2R31 Resistor, fixed, composition, 3900 ohm *5%, V3 w. ............ 82283-173 502239
2R32 Resistor, fixed, composition, 12,000 ohm *10%, 1 w. ... ......... 90496-75 512312
2R33, 2R34 Resistor, fixed, composition, 390 ohm +10%, 2 w. Same as 2R29 . 82283-57 502139
2R35 Resistor, fixed, composition, 3900 ohm =*5%, V2 w. Same as 2R31 .| 82283-173 502239
2R36 Resistor, fixed, composition, 12000 ohm *=10%, 1 w. Same as 2R32. | 90496-75 5123127
2R37 Resistor, fixed, composition, 2200 ohm *5%, Y2 w. ............... 82283-167 502222
2R38, 2R39 Resistor, fixed, composition, 3300 ohm *5%, V3 w. ............... 82283-171 502233
2R40 Resistor, fixed, composition, 27,000 ohm *+5%, }2 w. Same as 2R21 82283-193 502327 !
2R41 Resistor, fixed, composition, 470,000 ohm +£10%, Y2 w. ........... 82283-94 502447
2R42 Resistor, fixed, wire wound, 22,000 ohm *5%, 5 w. ... ........ .. | 458572-90 59175
2R43, 2R44 Resistor, fixed, composition, 1 megohm *=10%, Y2 We 82283-98 502510
2R45 " Resistor, fixed, composition, 560,000 ohm =*+10%, V4 w. ...... .. .. 82283-95 502456
2R46 Resistor, variable, composition, 25,000 ohm =*=10%, 2 w. ...... ... 737829-31 94192 !
2R47 Resistor, fixed, composition, 2200 ohm =*10%, 1 w. ............. .. 90496-66 512222
2R48 Resistor, fixed, composition, 1 megohm *10%, V2 w. Same as 2R43| B82283-98 502510
2R49 Resistor, fixed, composition, 120 ohm £5%, V2 w. .............. .. 82283-137 502112
2R50 Resistor, fixed, composition, 470 ohm *5%, V2 w. ................ 82283-151 502147
2RS1 - Not used. '
2R52 Resistor, fixed, composition, 100,000 ohm 5%, V2 w. ... ... ..... 82283207 502410
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Symbol No. Description Drawing No, Stock No.
2R53 Resistor, fixed, composition, 1000 ohm 5%, Ww, o 82283-159 502210
2R54 Resistor, fixed, composition, 220,000 ohm =%=5%, ¥4 w. ............ 82283-215 502422
2RSS Resistor, fixed, composition, 470,000 ohm =£5%, V4 w. ............ 82283-223 502447
2R56 Resistor, fixed, composition, 270,000 ohm *5%, V2 w. ... ......... 82283-217 502427
2R57 Resistor, fixed, composition, 150,000 ohm +5%, V2 w. ...... . ... .. 82283-211 502415
IR58 Resistor, fixed, composition, 180,000 ohm 5%, v, w, ... 1 82283-213 502418
2R59 Resistor, fixed, composition, 390 ohm 5%, Va w, .............. .. 82283-149 502139
2R60 Resistor, fixed, composition, 18,000 ohm %£10%, 2 w. ..... . ... .. 99126-77 522318
2R61 Resistor, fixed, composition, 10,000 ohm *5%, ¥4 w. ... ... ...... 82283-183 502310
2RG2 Resistor, fixed, composition, 100,000 ohm 5%, V2 w. Same as 2R52 | 82283-207 502410
2R63 Resistor, fixed, composition, 100,000 ohm *5%, 1 w. ....... . ..... 90496-207 512410
2R64 Not used.
2RG5 Resistor, fixed, composition, 47,000 ohm +5%, 2 w, ... ... ... .. 99126-199 522347
2R66 Not used. -
2R67 Resistor, fixed, composition, 22,000 ohm =5%, Y2 w. ............. 82283-191 502322
2RG8 Resistor, fixed, composition, 1500 ohm *5%, V3 w. ............... 82253-163 502215
2RG69 Resistor, fixed, composition, 120 ohm 5%, V5 w. Same as 2R49 .. | 82283-137 502112
2R70 Resistor, fixed, composition, 1000 ohm +5%, V2 w. Same as 2R53 . | 82283-159 502210 .
2R71 Resistor, fixed, wire wound, 4800 ohm 5%, 5 w. ............. .| 458572-G6 211398
2R72 Resistor, fixed, composition, 39,000 ohm +10%, 2 w. ............. 99126-81 522339
2R73 Resistor, fixed, composition, 4700 ohm =+5%, ¥4 w. Same as 2R2 .. 82283-175 502247
2R74 Resistor, fixed, composition, 2700 ohm =%5%, V4 w. ... . ........ .. 82283-169 502227
2R75 Resistor, fixed, composition, 220 ohm +5%, 2 w. ....... ... .. .. 82283-143 502122
2R76 Resistor, fixed, composition, 22,000 ohm =109, 2 w. 99126-78 522322
2R77 Resistor, fixed, composition, 5600 obhm *5%, V2 We e 82283-177 502256
2R78 to 2R81 Not used. ‘
2R82 Resistor, fixed, composition, 2700 ochm 5%, 14 w. Same as 2ZR74 82283-169 502227
2R83 Resistor, fixed, composition, 100,000 ohm 5%, V2 w. Same as 2R52{ 82283-207 502410
2R84 Not used. )
2R85 Resistor, fixed, composition, 27,000 ohm *+10%, 2 w. .. ... ... .. 99126-79 522327
2R86 Resistor, fixed, composition, 100,000 ohm +10%, V3 w. .. ... ... .. 82283-86 502410
2R87 Resistor, fixed, compbsition, 10,000 ohm =+=10%, 1 w. ...... ...... 90496-74 512310
2R88 Resistor, fixed, composition, 2200 ohm =*5%, V4 w. Same as 2R37 . | 82283-167 502222
2R89 Resistor, fixed, composition, 150 ohm =+10%, V2 w. Same as 2R16 . | 82283-52 502115
2R90 Resistor, fixed, composition, 10,000 ohm =*10%, 1 w. Same as 2R87 90496-74 512310
2R91 Resistor, fixed, composition, 2200 ohm =5%, 14 w. Same as 2R37 .| 82283-167 502222
2R92 Resistor, fixed, composition, 150 ohm =*10%, 4 w. Same as 2R16 . | 82283-52 502115
2R93 Resistor, fixed, composition, 10,000 ohm =+109%, 1 w. Same as 2R87 | 90496-74 512310
2R94 Resistor, fixed, composition, 2200 ohm =5%, 14 w. Sare as 2R37 .| 82283-167 502222
2R95 Resistor, fixed, composition, 150 ohm =109, V2 w. Same as 2R16 82283-52 502115
2R96 Resistor, fixed, composition, 10,000 ohm +10%, 1 w. Same as 2R87 | 90496-74 512310
2R97 Resistor, fixed, composition, 2200 ohm =+5%, 14 w. Same as 2R37 .| 82283-167 502222
2R98 Resistor, fixed, composition, 150 chm =10%, V3 w. . Same as 2R16 82283-52 502115
2R99 Resistor, fixed, composition, 10,000 ohm =+10%, | w. Same as 2R87| 90496-74 512310
21}100 Resistor, fixed, composition, 2200 chm 5%, L4 w. Same as 2R37 82283-167 502122
2R101 Resistor, fixed, composition, 10,000 ohm =+10%, 1 w. Same as 2R87] 90496-74 512310
2R102 Resistor, fixed, composition, 100 ohm =*10%, V2 w. Same as 2R26 82283-50 502110
2R103, 2R104 Resistor, fixed, composition, 560 ohm *10%, Y2 w. .......... ..... 82283-59 502156
2R105, 2R106 Resistor, fixed, composition, 4700 ohm =*5%, ¥2 w. Same as 2R2 82283-175 502i47
2R107 Resistor, variable, composition, 5000 ohm ==10%, 2 w. .. ... ... ... ] 737829-30 . 94039
2R108 Resistor, fixed, coniposition, 2200 ohm =5%, 2 w. Same as 2R37 .| 82283-167 502222
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? RM-22
Symbol No. Description Drawing No, Stock No.

2R 109 Resistor, variable, composition, 10,000 ohm =*+10%, 2 w. ........... 737801-44 58983
2R110 Resistor, fixed, composition, 4700 ohm =59, V2 w. Same as 2R2 82283-175 502247 .
2R111 Resistor, fixed, composition, 470,000 ohm +109%, 14 w. Same as 2R41 | 82283.94 502447
2R112 Resistor, fixed, composition, 3900 ohm +5%, V4 w. Same as 2R31 82283-173 502239
2R113 Resistor, fixed, composition, 220,000 ohm +5%, 14 w. Same as 2R54 | 82283-215 502422
2R114 ) Resistor, fixed, composition, 100,000 ohm =109, V5 w. Same as 2R86 | 82283-86 502410
2R115 Resistor, variable, 1 megohm =+209%, 2 w. ....................... 746053-22 98077
2R116 Resistor, fixed, composition, 3900 ohm =+5%, 14 w. Same as 2R31 . | 82283.173 502239
2R117 Resistor, fixed, composition, 220,000 ohm +59, 2 w. Same as 2R54 | 82283-215 502422
2R118 Resistor, fixed, composition, 100,000 ohm =109, V2 w. Same as 2R86 | 82283-86 502410
2R119 Resistor, fixed, composition, 680,000 ohm =+10%, V4 w. ........... 82283-96 502468
2R120 Resistor, fixed, composition, 3900 ohm =*5%, V2 w. Same as 2R31 . | 82283-173 502239
2R121 Resistor, fixed, composition, 220,000 ohm *=5%, 14 w. Same as 2R54 | 82283-215 502422
2R122 Resistor, fixed, composition, 100,000 ohm :_'-’10%, 15 w. Same as 2R86 | 82283-86 502410
2R123 Resistor, fixed, composition, 560,000 ohm =109, 14 w. Same as 2R45 | 82283-95 502456
2R124 . Resistor, fixed, composition, 3300 ohm +5%, V5 w. Same as 2R38 .| 82283-171 502233
2R125 Resistor, fixed, composition, 270,000 ohm 5%, 14 w. Same as 2R56 | 82283-217 502427
2R126 Resistor, fixed, wire wound, 56,000 ohm *5%, 10 w. ..... ..... ... 458574-90 53702
2R127 Resistor, fixed, composition, 470,000 ohm +109%, 14 w. Same as 2R41| 82283-94 502447
2R128 Resistor, fixed, wire wound, 75 ohm =109, 20 'w. ............... 8811127-1 16239
2R129° . Resistor, fixed, composition, 15,000 ohm =*5%, V4 w. ... .. ........ 82283-187 502315
2R130 _ Resistor, fixed, composition, 68,000 ohm %5%, 2 w. .... .. ... .| 99126-203 522368
2R131 Resistor, fixed, carbon film type, 1000 ochm =+=1%, b w. ... .. .. .. 990185-301 207762
2R132 Resistor, fixed, composition, 390,000 ohm +5%, V4 w. . ... .. .... 82283-221 502439
2R 133 Resistor, fixed, carbon film type, 182 ohm +=19%, VKb w. .. . ... . .. .. 990185-226 207833
2R134 Not used.
2R135 Resistor, fixed, composition, 10 ohm =+59%, V4 w. .. ... .. ... .. .. 82283-111 502010
2R136 Resistor, fixed, composition, 1000 ohm 5%, 14 w. Same as 2R53 82283-159 502210
2R137 Resistor, fixed, wire wound, 1750 ohm =+=10%, 25 w. ....... ... .. | 8817665-21 206726
2R138 Resistor, fixed, composition, 10,000 ohm +10%, 2 w. ... .. ... ... .. 99126-74 522310
2R139 Resistor, fixed, composition, 470,000 ohm 109, 5 w. Same as 2R41 | 82283-94 502447
2R140 Resistor, variable, composition, 500,000 chm +20%, 2 w. ... . .... .1 737887-12 206494
2R 141 Resistor, fixed, composition, 270 ohm =+5%, Vo w, .. ... .. ...... .| 735730-145 502127
251 Switch, push type, s.p.d.t, with black button ............. ... ... 88353322 95572
2T1 Transformer, filament . ... .. ... . ... . ... ... ... . 8874796-1 57650
2X1 to 2X12 Socket, tube, 7 pin miniature . ... ... .. .. .. ... L. 737867-18 94879
2X13, 2X14 Socket, tube, 9 pin miniacure ... ... .. B U 984055-2 94880
2X15 Socket, tube, 7 pin miniature. Same as 2X1 ... ... ... . ... . .. .... 737867-18 94879
2X16 to 2X18 Socket, tube, 9 pin miniature, Same as 2X13 ... .. .. ... ... ... 984055-2 94880
2X19, 2X20 Socket, tube, 5 pin ... .. ........ . .. [ 849224-1 43639
2X21 Socket, tube, octal, red bakelite . ... ... ... ... .. . ... . ... .. .... 746008-34 94879
2Z1 Cavity assembly, not stocked complete—associated parts below .. . . 458907-502

Contact, beryllium copper, for 2Z1 .. ............ ... ... .. ... 8834416-1 94390

Core, brass tuning, %3-24 thread, 114" 1g., 2Z1 tuning ... .. ... . 8831031-1 95393

Insulator, teflon, coated glass fabric, 134” x 134¢" x 0.010” thick (4

req’'d) (for 2Z1) ... ... ... ... .| 8834415-1 94389
Nut, hex, brass # 3%3-24 thread tuning core locking (for 2Z1) .. .| 874927-6 95395
Washer, spring 74" O.D. x 14" LD, x 0.25” thick, beryllium cop-
per, tuning core tension (for 2Z1) ........................ 8831068-2 95394
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FRM-23
Symbol No Description Drawing No. Stock No.
Miscellaneous i
Connector, male, coaxial, cable meg. ... ..o BROBG25-501 54392
Screw, thumb, #10-32, 17 lg. back cover holding ... ............... 8886111-2 94391
Shield, tube, 7 pin miniature, 134" 1B 99369-2 5452;
Shicld, tube, 7 pin miniature, 138" Ig. .. ... 99369-1 5301
Shield, tube, 9 pin miniature, 11%¢" Ig 8858642-3 56359
i lamine body, 2%.” lg., with #4-40 tapped mtg.

Terminal, stind off melamine body, 4" g, Wit BT L 8886187-1 211646

!

~.
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IICROWAVE COMMUNICATION EQUIPMENT

Baseband Unit MI-31120

TECHNICAL DATA

DESCRIPTION
MAINTENANCE
REPLACEMENT PARTS:

RADIO CORPORATION OF AMERICA
= COMMERCIAL ELECTRONIC PRODUCTS, CAMDEN, N. J.

Printed in U.S.A. 8.33238-2
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TECHNICAL DATA
Power Input Transmitting Amplifier
Filameni Heaters 170 ohms (To the frequency modulator of the
115 watts at 115 v,, 50/60 cycles ac receiver/modulator unit)
Plate Supply Output Level
60 ma at 250 v. dc, ripple less than 0.030 volt Receiving Amplifier
Input Impedance Multiplex: —10 dbm per channel
Receiving Amplifier Setvice Channel: 0.61 volt
22,000 ohms (From the baseband amplifier of the Transmitting Amplifier
receiver/modulator unit) Multiplex: 0.064 volt per low frequency channel
Transmitting Amplifier . Service Channel: 0.057 volt
Multiplex: 600 ohms balanced (From the channelling
equipment) Tube Complement
. Service Channel: 100,000 ohms (From the service unit) Symbol Type Function
Inpot Lovel ‘ 4V1 5965 Transmitting Baseband and Service
nput teve Channel Amplifier
Receiving Amplifier 4v2 5965  ‘Transmitting Cathode Follower/
Multiplex: 0.09 volt per channel Receiving Service Channel
Setvice Channel: 0.08 volt Amplifier
Transmitting Amplifier . 4V3 5965 Receiving Adding Amplifier
4V4 6CL6  Receiving Baseband Amplifier

Multiplex: —26 dbm per channel
Service Channel: 0.325 volt

_ . Output Impedance
Receiving Amplifier
Multiplex: 600 ohms balanced (To the channelling
equipment)
Service Channel: 6700 ohms (To the service unit)

Weight and Dimensions
Weight: 8 lbs.
Height: 3'4 inches
Depth front of panel: 21/; inches
Depth back of panel: 4 inches
Width: 19 inches

DESCRIPTION

The baseband unit is designed for amplifying the
signals passing to and from the channelling equip-
ment (frequencies between 3 kc and 160 kc) and
service unit (frequencies between 300 .cps to 3 kc)
at terminal and drop repeater stations.

The baseband unit amplifies the multiplex and serv-
ice channel signals from the channelling equipment
and service unit to the proper level and transfers
them to the receiver/modulator units. It also ampli-
fies the received signals (300 cps to 160 kc) from the
receiver/modulator to the correct level before they
are sent to the channelling equipment and service
unit.

The baseband unit consists of two independent
amplifier circuits. The transmitting amplifier (4V1
and 4V2A) feeds the multiplex and service channel
signals to the receiver/modulator units. It has two
inputs, one for the multiplex signals and the other
for the service channel signals and two outputs, one
for each receiver/modulator unit. The receiving ampli-

fier (4V2B, 4V3 and 4V4) accepts the received sig-
nals and feeds them to the channelling equipment
and the setvice unit. It has two inputs, one for each
of the two possible receiver/modulator units and two
outputs, one for the multiplex signals and the other
for service channel signals.

There are two separate signal paths in the base-
band unit. One path is from the multiplex signal
input terminals 4J4-1-2 and the service channel input
signal terminal 4]3-2, through the transmitting ampli-
fier to output terminals 4J1-2 and 4]2-2. The trans-
mitting amplifier is a two stage impedance coupled
amplifier composed of 4V1 and 4V2A. The input stage
utilizes a 5965 dual triode tube (4V1) which acts as
an adding amplifier stage for the two separate inputs.
A resistance-capacitance-inductance network in the
plate circuit of 4V1 gives moderate pre-emphasis at
the higher frequencies (approximately 5.9 db at 160 '
kc). The 3 ke to 160 ke signals from the channelling
equipment are coupled through input transformer
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Figure B-1 — Baseband Unit — Front View

4T1 to the grid of the 1-2-3 section of 4V1. A 1 to
31 db attenuator (4AT1) is provided to set the sig-
nal level to amplifier 4V1 in order to obtain the
correct output voltage at 4J1-2 and 4J2-2 to the
receiver/modulator units. It contains individual pads
of 1, 2, 4, 8 and 16 db loss which can be connected
in cascade to give the desired attenuation. The service
channel signals (300 cps to 3 kc) from the service
unit are applied to the grid of the 6-7-8 section of
4V1. The output of 4V1 which contains both multi-
plex and service channel signals is applied to 4V2A.
The output of cathode follower 4V2A is fed to the
frequency modulator of the receiver/modulator units.

A second signal path is from 4J1-5 and 4]2-5, the
input terminals for the received multiplex and service
channel signals from the receiver/modulator units,
through the receiving amplifier to the multiplex sig-
nal output terminals 4J4-5-6 and service channel out-
put terminal 4J3-5. The receiving amplifier is a two
stage resistance coupled amplifier composed of 4V2B,
4V3 and 4V4, It udilizes a separate output amplifier
(4V4) for the multiplex signals and another output
amplifier (4V2B) for the service channel signals. The
input stage is a 5965 dual triode tube (4V3) which
serves as an adding amplifier for the signal from the
E-W and W-E receiver/modulators at a repeater sta-
tion. From 4V3 the signals are applied to separate
amplifiers 4V2B and 4V4. The amplifier for the serv-
ice channel signals, 4V2B, contains an RC network
which serves to attenuate the frequencies above 3000
cycles. The service channel signals (300 cps to 3 kc)
in the output of 4V2B are fed to the service unit.

The multiplex and service channel signals (300 cps
to 160 kc) are amplified by 4V4 and delivered to the
multiplex equipment through output transformer 4T2.
A 1 to 15 db attenuator provides a means of setting
the output of amplifier 4V4 to obtain the prdper
signal level of —10 dbm to the channelling equip-
ment. The attenuator contains individual pads of 1,
2, 4 and 8 db loss which can be connected in cascade
to give the desired attenuation. A 5 henry choke (4L2)
is employed to shunt feed the plate of 4V4. Uniform
high frequency response in both amplifier 4V3 and
4V4 is obtained by the use of peaking coils (4L3 and
414 respectively) in the plate circuit of each amplifier.
Connections to the associated units including the
power supply are made through interconnecting cables
to Jones plugs on the front of the unit.

Attenuators 4AT1 and 4AT2

Connections to 4AT1 and 4AT2 are made at the
factory and need not be changed thereafter. The
individual pads are connected in cascade to obtain the
required attenuation. Attenuator 4AT1 is connected
between terminals 4J4-1-2 and 4T1-3-4. The required
pads are connected together so that the output of the
transmitting amplifier (at 4J1-2 and 4]J2-2) is 0.064
volt to the frequency modulators of the receiver/
modulator units for a low frequency channel. Atten-
uator 4AT2 is connected between terminals 4T2-3-4
and 4)4-5-6. The pads of this attenuator are connected
so that the output of receiving amplifier 4V4 (at
4J4-5-6) to the channelling equipment is —10 dbm
per channel.
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MAINTENANCE

General Notes

1. Replace electrolytic capacitors 4C2 and 4C13
once a year.

2. The tubes seldom need replacing. The circuits
employed allow the tubes to deteriorate appreciably
before a change in gain is noticeable. However the
gain of the unit should be checked as described under
Voltage Gain Check at yeatly intervals and also if,
after changing tubes, the gain of the amplifiers is still
outside the stated tolerance.

3, Excessive intermodulation distortion can usu-,

ally be remedied by replacing tubes. If this fails to

reduce the distortion, socket voltages and resistor.

values should be checked.

Voltage Gain Check
To check the voltage gain of the baseband unit

use the following procedure, Before performing the,

check disconnect the cables from plugs 4]J1, 4]2,
4J3, and 4J4. This removes the signal sources from
the unit and allows the system to remain in oper-
ation while the measurements are being made. Make
sure that there is no system traffic through the base-

band unit before removing the plugs. Make all audio
voltage measurements with a Ballantine Model 310A
voltmeter (or equivalent) and use a Hewlett Packard
Type 200CD audio oscillator (or equivalent) to gen-
erate the test tones,

Transmitting Amplifier

Baseband Input

1. Connect the audio voltmeter to 4]2-2.

2. Apply a 0.038 volt, 5 kc tone to 4T1-3-4.

3. The meter reading at 4J2-2 should be 0.19
volt =+ Idb.

4, Connect the audio voltmeter to 4J1-2 and
repeat step 2.

5. The meter reading at 4J1-2 should be 0.19
volt = 1.0 Slb.

Service Channel luput RS

1. Apply a 0.325 volt, 1000 cycle tone to
4]3-2.

2. The meter reading at 4J2-2 should be
0.057 volt = 0.5 db.

TRANSMITTING AMPLIFIER an-2
SO E-W
FROM Py 0
oMaNNELING O-3242f 7 . 5‘;‘:3'5 Jve-a -RECEWER /
EQUIP. ° ANS. (5965) 3 (5963) MODULATORS
FROM _443-2_ [ lav2-2 o
SERVICE UNIT
RECEIVING AMPLIFIER
0 4 4AT2 at2 4va
: 4J4-3-6
CHANNELING O=44:3-61 “51% rrnus R
EQUIP.
UL S, ;
FROM -
; (:9\'61) EGEIVER /
as2-5 MODULATORS
O W-E
TO 453-5 ) 4v2-8
T L yseem [
SERVIGE L 2 B-476175-0

Figure B-2 — Baseband Unit — Block Diagram
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Receiving Amplifier

Baseband Output

1. Connect the audio voltmeter to 4T2-3-4
and terminate with 4J4-5-6 with 600 ohms.

2. Apply a 0.090 volt, 5 ke tone alternately
to 4J1-5 and 4]2-5. '

3. 'The meter reading at 4T2-3-4 should be
0,345 volts-«+1:0"db With "the tone applied at either
4J1-5 or 4]2-5. ‘ '

NOTE: This figure applies for the stand-
ard level setting (4C14 connected to the
junction of 4R34 and 4R35). In systems in
which 4C14 is connected to the plates of
4V3 a meter reading of 0.69 volts = 1.0 db
should be obtained.

Service Channel Output

1. Connect the audio voltmeter to 4]3-5 and
terminate with 3400 ohms.

2. Apply a 0.080 volt, 1000 cycle tone alter-
nately to 4J1-5 and 4]2-5. _

3. The meter reading at 4J3-5 should be 0.61
volt = 0.5 db with the tone applied at either 4J1-5
or 4J2-5. —~.

After completing the check remove the test equip-

ment and terminating resistors, and reconnect the °

cables to plugs 4]1, 4]2, 4J3 and 4J4.

Frequency Response Check

To check the frequency response of the baseband
unit, follow the procedure desctibed below. Before
performing the check make sure there is no system
traffic through the bascband unit. Disconnect the
cables from plugs 4]1, 4]2, 4)3, and 4]4. This removes
the signal sources from the unit and allows the system
to remain in operation while the measurements -arc
being made. Make all audio voltage measurements
with a Ballantine Model 310A audio voltmeter (or
equivalent) and use a Hewlett Packard Type 200 CD
audio oscillator (or equivalent) as the test tone
source.

Transmitting Amplifier
Baseband Input

1. Connect the audio voltmeter to 4J2-2.

2. Apply the test frequencies listed in step
#3 below to 4J4-1-2 through a 600 ohm series resistor.
Keep the oscillator output constant at 0.2 volt meas-
ured at the oscillator terminals.

3. Measure the output at the test frequencies
at 4J2-2. With the 10 ke output as a 0 db reference
the readings must be within the following limits:

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

Frequency (ke¢) Nominal (db) | Tolerance (db)
0.3 . —0.4 =+ 0.2
0.5 —04 + 0.2
1.0 —0.4 + 0.1
2.0 . _o04 + 0.1
5.0 - —0.2 0.1

10 0.0 =+ 0.0
20 0.7 &+ 0.1
50 2.6 =+ 0.2
100 4,1 =+ 0.2
160 - 5.9 . *=03

Receiving Amplifier
Baseband Output

1. Connect the audio voltmeter to 4]4-5-6 and
terminate with 600 ohms.

2. Apply the set of test frequencies listed
below first to 4J1-5 and then to 4]2-5 and measure
the output at 4J4-5-6. Keep the oscillator output con- '
stant at 0.10 volt at all frequencies. Make a separate
check for each test input (4J1-5 and 4]2-5). With the
10 ke output as a 0 db reference the readings must be
within the following limits:

Frequency (k) Nominal (db) | Tolerance (db)
0.3 04 =+ 0.2
0.5 0.2 + 0.2

1.0 0.0 + 0.2 '
2.0 0.0 =+ 0.1
5.0 0.0 + 0.1
10 0.0 =+ 0.0
10 <" 0.0 =+ 0.1
50 0.0 +0.2
100 | 0.0 =+ 0.2
160 0.0 =+ 0.3

Service Channel Qutput

1. Connect the audio voltmeter to 4J3-5 and
terminate with 3400 ohms.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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2. Apply the test frequencies listed in step ,
#3 below to 4]1-5: Keep the oscillator output con- 2.0 —0.5 +0.2
stant at 0.080 volt for all frequencies.
3.0 —1.5 0.3
3. Measure the output at the above frequen-
cies at 4J3-5. With the 1000 cycle output as a 0 db 5.0 —3.5 +0.6
ref th di ithi f i
l'e c?rence e readings must be within the ollowing 10 _ 85 +1.0
imits:
20 —16.0 +2.0
Frequency (kc) | Nominal (db)| Tolerance (db) 100 —40.0 5.0
0.3 —0.6 +0.2
0.5 —0.1 +:0.1 After completing the check remove the test equip-
- 0 . ment and terminating resistors and reconnect the
) 0- +0.0 cables to plugs 4]1, 4]2, 4]3 and 4)4.

TYPICAL BASEBAND UNIT VOLTAGES

The following are typical voltages existing between individual tube pins and ground as measured with
an RCA voltohmyst WV97A. All readings are dc unless otherwise specnﬁed

Pin Pin Pin Pin Pin Pin Pin Pin Pin
Tube Type 1 2 3 4 5 6 7 8 9
4V1 5965 188 7.3 10 0 0 168 6.4 8.7 6.0 ac
4V2 5965 239 64 96 0 0 163 0 1.95 6.0 ac
4V3 5965 122 7.0 8.7 0 0 122 7.0 8.7 6.0 ac
4V4 6CL6G 134 9.1 162 0 6.0 ac 228 13.4 162 9.1
4R24 4R27 4R32 4R35 4L3 4R42 JCI7  4R(2 4R47 4CH L1 4C4 4C5 4R3 4R5 4RIE

\\

/nhi\ \

79187

\'\{

/

4R34

aRpP9 AR5 4aR4a3 a7 T N FEs T Y

Figure B-3 — Baseband Unit — Rear View, Dust Cover Removed
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4Ri17 4RSI 4C1 4XZ) 4R22 4R20 4R8 4C5 4CI16 4ATI 4ATZ 4XZ3 4R26 4R38 4Gi2 4C|O.

b

k4

U

4RI15 4R7 4T3 4R 4T 4R6 4C3 4R43 4R36 4X6 4L4 412 A4R31 4xZ4 4CIS 4CH 4R23

Figure B-4 — Baseband Unit — Rear View, Dust Cover Remov.ed

REPLACEMENT PARTS LIST

Symbo! No. Description Drawing No. Stock No.

4AT1 Resistor, attenuator, fixed, attenuation steps to be 1, 2, 4, 8, 16 db, input

and output impedance 600 ohm each step 8902728-1 207041
4AT2 Resistor, attenuator, fixed attenuation steps to be 1, 2, 4, 8 db, input and

output impedance 600 ohm each step 8902717-1 207042
4C1 Capacitor, fixed, paper, 0.01 mf +=10%, 400 v 735715-163 ~3561
4C2A/B/C Capacitor, dry electrolytic, 10/10/10 mf +50 —10%, 450/450/450 v 149618-1 56304
4C3 Capacitor, fixed, mica, 100 mmf 2%, 500 v 727853-323 207043
4C4 Capacitor, fixed, paper, 0.033 mf =10%, 400 v 735715-169 73852
4C5 Capacitor, fixed, mica, 22 mmf 5%, S00 v 748252-315 96998
4C6 Capacitor, fixed, mica, 120 mmf *+2%, 500 v 727853-325 204941
4C7 Capacitor, fixed, paper, 0.01 mf +10%, 400 v. same as 4C1 735715-163 73561
4C8 Capacitor, fixed, paper, 0.22 mf =106, 200 v 735715-79 73794
4C9 Capacitor, fixed, paper, 0.047 mf £10%, 400 v (part of 4XZ1) 735715171 73553
4C10 to 4C12 Capacitor, fixed, paper, 0.01 mf +10%, 400 v. same as 4C1 735715-163 73561
4C13A/B/C Capacitor, dry electrolytic, 10/10/10 mf +50% — 10%, 450/450/450 v.

same as 4C2A/B/C 449618-1 S6304
4C14 Capacitor, fixed, paper, 0.01 mf *10%, 400 v. same as 4C1 (part of

4XZ4) 735715-163 73561
4C15 Capacitor, fixed, paper, 0.1 mf +=10%, 400 v (part of 4XZ4) 735715-175 74551
4C16 Capacitor, fixed, paper, 0.068 mf *+10%, 200 v 735715-73 73792
4C17 Capacitor, fixed, paper, 0.1 mf *+10%, 400 v. same as 4C1S T35715-175 74551
4C18, 4C19 Capacitor, fixed, mica, 47 mmf *+5%, 500 v 748252-423 95320
4C20 Capacitor, fixed, paper, 0.01 mf *10¢%, 400 v. same as 4C1 735715103 T4561
4C21 Capacitor, fixed, paper, 0.1 mf =10€, 400 v, same as 4C15 735715-175 3551
4]1, 4)2 Connector, male, 6 contact, chassis mtg. 181494-3 1BS0”
4]3,4)4 Connector, female, 6 contact, chassis mtg. 181494-4 18534
4]5 Connector, male, 6 contact, chassis mtg. same as 4J1 181494-3 2850°
411 Reactor, r-f choke 5.5 millihenry x5 8819013-503 207044
41.2 Reactor, filter choke, 5 henry 9497322 205042
4L3 Reéactor, r-f choke, 3.5 millihenry =57 RE19013-502 207045

2
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4-B-7
Symbo“lwi\Yo Description Drawing No. Stock No.

4L4 Reactor, r-f choke 5.5 millihenry #=5%. same as 4L1 8819013-503 | 207044
4R1 Resistor, fixed, composition, 10,000 ohm 5%, Y2 w ... 735730-183 502310
4R2 Resistor, fixed, composition, 1000 ochm *=10%, Yz w (part of 4XZ1) ... 735730-62 802210
4R3 Resistor, fixed, composition, 270,000 ohm *+10%, Y2 w (part of 4XZ1) | 735730-91 502427
4R4 Resistor, fixed, composition, 270 ohm *5%, /2 w (part of 4XZ1) ........ 735730-145 502127
4R5 Resistor, fixed, composition, 1000 ohm *5%, V2 w (part of 4XZI) 735730-159 502210
4R6 Resistor, fixed, composition, 6800 ohm 5%, 1 W oo 90496-179 512268
4R7 Resistor, fixed, composition, 1000 ohm ==10%, 15 w. same as 4R2 ... 735730-62 502210
4R8 Resistor, fixed, carbon film, 56,200 ohm *+1%, Y2 w ... s 990185-473 207046
4R9 Resistor, fixed, carbon film, 35,700 ohm *=1%, V2 w ... 990185-454 207047
4R10 Resistor, fixed, composition, 56,000 ohm %5%, 12 W ... 735730-201 502356
4R11 Resistor, fixed, composition, 1000 ohm *10%, Y2 w. same as 4R2 (part :

OF AXZ2Z) oo 735730-62 502210
4R12 Resistor, fixed, composition, 270,000 ohm +10%, 5 w. same as 4R3 :

CPArt OF AXZ2) .ottt e 735730-91 502427
4R13 Resistor, fixed, composmon, 270 ohm *5%, 4 w. same as 4R4 (part of

BXTZ2) oo e 735730-14% 502127
4R 14 Resistor, fixed, composition 15,000 *=5%, 2 w (part of 4XZ2) ..o 99126-187 522315
4R15 Resistor, fixed, composition, 2200 ohm £10%, Y2 W ..o, 735730-66 - 502222
4R16 Resistor, fixed, composition, 56,000 ohm *=5%, /2 w. same as 4R10 (part | - oo

of AXZ1) i Vet e 735730-201 502356
4R17 Resistor, fixed, composmon, 10,000 obm =£5%, 2 W ..o e | 99126-183 522310
4R18 . Resistor, fixed, composition, 1000 chm +10%, 12 w. same as 4R2.... | 735730-62 502210
4R19 Resistor, fixed, composition, 1000 ohm *10%, 12 w. same as 4R2 (part :

OF AXZLY ooooooeoereeeoeeceoe e e 735730-62 502210
4R20 Resistor, fixed, composition, 270,000 ohm *+=10%, }> w. same as 4R3

: (Part Of AXZ1) oo s 735730-91 502427

4R21 Resistor, fixed, composition, 270 ohm 5%, /2 w. same as 4R4 (part of :

AXZL) oo e e 735730-145 502127
4R22 Resistor, fixed, composition, 1000 ohm 5%, 12 w. same as 4R5 (part of '

AXZEY oo e e e 735730-159 502210
4R23 Resistor, fixed, composition, 100,000 ohm *10%, 1w .. 735730-86 502410
4R24 Resistor, fixed, composition, 22,000 ohm %£5%, Vo w ... 735730-191 502322
4R25 Resistor, fixed, composition, 1000 chm +10%, 12 w. same as 4R2 (part L

OF AXZ3) oottt 735730-62 502210
4R26 Resistor, fixed, composition, 270,000 ohm =+=10%, 1 w same as 4R3 ‘

(PArt Of AXZ3) oo 735730-91 502427
4R27 Resistor, fixed, composition, 150 ohm +5%, /2 w. (part of 4XZ3) ... 735730-139 502115
4R28 Resistor, fixed, composition, 1200 ohm 5%, 15 w (part of 4XZ3) ... 735730-161 502212
4R29 Resistor, fixed, composition, 22,000 ohm *5%, V2 w. same as 4R24 ... 735730-191 502322
4R30 Resistor, fixed, composition, 1000 ohm *10%, /2 w. same as 4R2 (part

OF AXZL3) o e 735730-62 502210
4R31 Resistor, fixed, composition, 270,000 ohm =*10%, 1/, w. same as 4R3

PArt Of 4XZ3) .o 735730-91 502427
4R32 Resistor, fixed, composition, 150 ohm *5%, Y, w. same as 4R27 (part

OF AXZL3) oo 735730-139 502115
4R33 Resistor, fixed, composition, 1200 ohm *+5%, 12 w. same as 4R28 (part

OF AXZBY oo 735730-161 502212
4R34, 4R35 Resistor, fixed, composition, 4700 ()hm 5%, b W e 90496-175 512247
4R 36 Resistor, fixed, composition, 1000 ochm *10%, 15 w. same as 4R2 ... 735730-62 502210
4R37 Resistor, fixed, composition, 1000 ohm *+10%, Y, w. same as 4R2 (part

OF AXZAY oo 735730-62 502210
4R38 Resistor, fixed, composition, 270,000 ohm +10% V5 w. same as 4R3

(part of AXZA) .| 735730-91 502427
4R39 Resistor, fixed, composition, 180 ohm 5%, 14 w (part of 4XZ4) . ... 735730-141 502118
4R40 Resistor, fixed, composition, 470 ohm =*=5%, 12 w (part of 4XZ4) . 735730-151 502147
4R41 Resistor, fixed, composition, 18,000 ohm 5%, 2 w. (part of 4XZ4) .. | 99126-189 522318
4R42 Resistor, fixed, composition, 10,000 ohm *5%, !/; w. same as 4R1 ... 735730-183 502310
4R43 Resistor, fixed, composition, 1000 ohm =10%, 2 W ... 99126-62 522210
4R44, 4R45 Resistor, fixed, composition, 470,000 ohm =5%, Yo w ... 735730-223 502447
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. B8 G
Symbol No. Description Drawing No. Stock No.
4R46 Resistor, fixed, composition, 1000 ohm £10%, Y, w. same as 4R2 (part
OF AXZI2ZY oivivii e 735730-62 502210
4R47 Resistor, Axad, composltion, 470,000 ohm 23%, Vi w, seme as 4R44
(part of BXZ2Y oo 735730-223 502447
4R48 Resistor, fixed, composition, 270 ohm +5%,15 w. same as 4R4 (part of
EXZ2Y oot 735730-145 502127
4R49 Resistor, fixed, composition, 1000 ohm *10%, 1/, w. same as 4R2 ... 735730-62 502210
4R50 Resistor, fixed, composition, 10,000 ohm *5%, 2 w.’same as 4R17 (part
OF AXZ2Y oo s 99126-183 522310
4RS1 Resistor, fixed, wire wound, 80 obhm 25000, 5 W i 458572-22 207048
4T, 4T2 Transformer, wideband; freq. response 300 cps to 160 kc, impedance
FREO L8.611 oot ee st eeete s et sae s sa e e e 949779-1 207049
4T3 Transformer, filament ..o s 949385-1 94196
4X1 Socket, tube, 9 pin miniature, 2-3/32 overall including turret (part of
AXZULY oo 7424134 205034
4X2 Socket, tube, 9 pin miniature, 2-3/32 overall including turret (part of
AXZ2) same a5 4X1 i 742413-4 205034
4X3 Socket, tube, 9 pin miniature, 2-3/32 overall including turret (part of
4XZ3) 5AME 85 AX 1 oo 742413-4 205034
4X4 Socket, tube, 9 pin miniature, 2-3/32 overall including turret (part of
AXZ4) SAME a5 AXL .oovriiiimieis e e 742413-4 205034
4£X5, 4X6 Socket, tube, octal, saddle mounted, red phenolic insulation .... 99100-7 207594
4XZ1 Socket Assembly, not stocked complete, parts only available 635967-503 '
4XZ2 Socket Assembly, not stocked complete, parts only available 635967-504
4XZ3 ‘Socket Assembly, not stocked complete, parts only available ... 63_5967-501
4X7Z4 Socket Assembly, not stocked complete, parts only available 635967-502
o~ Miscellaneous
Base, tube shield for 4XZ1, 4XZ2, 4XZ3, AXZAE oo 742413-3 205036
Shield, tube, 9 pin miniature, 1-15/16" 1g., for 4X V1, 4XV2, 4XV3 .. .. 8888549-2 56359
Shield, tube, 9 pin miniature, 234" lg., for AXVE o 8888549-3 205035
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H T-1

TECHNICAL DATA

Power Input: Tube Complamaent

a. Fil. Heaters and Blower. 95 watts at 115 volts— Symbol Type Function

50/60 cycle A.C. 1V1 12AT7 DC Amplifier
b. Plate Supply: 65 milliamps at 250 v dc 1V2 2C39A Local Oscillator
300 milliamps at 500 v dc - 1V3 2C39A Transmitter Mixer
1V4 2C39A RF Amplifier

Frequency Range 1V5 6CLG 70 mc i-f Amplifier

1700-1990 megacycles 1Vé6 2826 70 mc i-f Amplifier
Modulated Signal Input 1v7 35C5 Os;:. Cathode Current Regu-

70 megacycle FM Signal from the receiver/modulator ator '

unit :
&% Ffuse Complement

R-F Bandwidth Symbol Type Function

8 mc 1F1 M]JB Y2 amp Arc Indicator
Peak Carrier Deviation 1522} ﬁ“}g %2 amp ::tc injl.cntor

+1.5 megacycles 2 amp rc Indicator

. Weight and Dimensions
Tr;n:vn;:::el Power Output Weight—25 Ibs,
Height—1014"

Crystal Depth back of panel: (6” plus 1”7 allowance ‘for air
Symbol Type Function passage. 11” with air fiter)

1CR1 1N21B RF Rectifier Depth front of panel: 4"

1CR2 1N48 RF Rectifier Width: 197 Rack Mounting

DESCRIPTION

This Transmitter Unit is designed for installa-
tion in either a standard 19” open rack or cabinet
and is used in both terminal and repeater stations.
It provides a frequency modulated r-f output in
the frequency range of 1700 to 1990 mc. :

The transmitter unit contains the equipment to
generate and amplify the microwave carrier. The
oscillator frequency is determined by tuning reso-
nant cavity 1Z1A by means of the top left tuning
screw. (This and the three other cavity tuning
screws are located on the cavity assembly mounted
on the front panel.) This frequency is coupled di-

rectly to the mixer cathode resonant cavity 1Z1B

which is tuned by the lower left tuning screw. The
oscillator frequency is mixed with the 70 mc car-
rier from the modulator section of the receiver/-
modulator unit. This 70 mc frequency modulated
signal is injected into the cathode circuit of mixer
tube 1V3. The resultant frequency, the sum or
difference in accordance with the system plan, is fed
thru mixer anode tuning cavity 1Z1C to the r-f
amplifier 1V4. 1Z1C is tuned to the output fre-
quency of the mixer stage by the upper right cav-
ity tuning screw. The r-f amplifier stage is tuned
to the same fteﬁuency as the mixer output. This

tuning is done in resonant cavity 121D by the lower
right cavity tuning screw. (All cavity tuning screws
are turned out for an increase in frequency).

The plate tuning cavity 1Z1D of the r-f amplifier
contains three pickup devices. The one connected
to jack 1J2 absorbs a comparison sample for the
terminal AFC unit. A loop transfers to 1J3 the r-f
energy for the antenna. A slot is used to obtain
energy to operate r-f monitor 1M2, the combina-
tion output meter and fault relay.

Seventy mc amplifier stages 1V5 and 1V6 amplify
the 70 mc signal from the receiver/modulator to
raise it to the proper amplitude before injection into
the transmitter mixer circuit.

R-f monitor 1M2 is an r-f output indicating
meter which also acts as the transmitter fault in-
dicating device. The r-f energy for operating 1M2
is rectified by crystal IN2IB in ‘cavity 1Z1D.
MONITOR ADJUST 1R14 controls the amount of *
current flowing through 1M2 to keep the meter
pointer on scale. When the output of r-f amplifier
1V4 drops to a certain predetermined value a cir-
cuit is closed inside 1M2 which energizes a trans-
mitter fault reporting relay in the service unit. The
value at which the 1M2 relay reports a fault is in-
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Figure T-1—Transmitter—Front View

dicated by the red pointer which can be set manu-
ally by a control knob on the front of 1M2.

DC amplifier 1 V1, relay 1K.1 and AFC motor 1B1
and associated circuits constitute the transmitter
oscillator frequency control section. The following
is the sequence of events that cause this equipment
to function: A portion of the transmitter local
oscillator output is coupled by a cable, attached to
jack 1]J1, to the receiver r-f mixer in the receiver/-
modulator unit. The transmitter oscillator fre-
quency and the received microwave frequency
determines the receiver 30 mc if. If the trans-
mitter local oscillator drifts the resultant change in
the receiver i-f causes a dc¢ component to apbpear in
the receiver 30 mc discriminator output. This dc is
carried through the service unit to the transmitter
jack 1J4 of the transmitter. From terminal 1 of
jack 1]J4 it is applied to the control grid of the 1-2-3
section of dc amplifier 12AT7 (1V1).

When the transmitter operates on the sideband
above the L.O. (local oscillator) frequency, the
connections to motor 1B1 are as shown in figures
T-3 and T-4. (Motor 1B1 is actually two motors
mounted on a single shaft. The F and B terininals
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shown on the schematic are the power connections to
the “front” (F) and “back” (B) motors of 1B1. The
“front” motor refers to the one nearest the panel.)
Contact 7 of relay 1K1 is connected to the F ter-
minal of 1B1 and contact { of 1K1 is connected to
the B terminal of 1B1. If the receiver i-f increases
for any reason, a positive dc voltage at 1V1-2 from
the receiver discriminator will cause relay 1K1 to
function so that 1Bl runs in a counterclockwise
direction as indicated by the lighting of the 4
(112) lamp. This will turn the tuning loop in
cavity 1Z1A to increase the L.O. frequency so that
the receiver i-f is again 30 mc. A decrease of re-
ceiver i-f causes a negative dc voltage at 1V1-2
which will move the tuning loop in a clockwise
direction, as indicated by the lighting of the —
(1I1) lamp, and decrease the L.O. frequency so that
the receiver i-f is again 30 mc.

For lower sideband transmitter operation the
connections to 1B1 are: contact 7 of relay 1K1 is
connected to the B terminal of 1B1 and contact 4
of 1K1 is connected to the F terminal of 1B1. When
1B1 is connected in this manner a positive dc volt-
age at 1V1-2, caused by a receiver i-f increase, will
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cause the 1Z1A tuning loop to turn in a clockwise
direction and light the 4 (112) lamp. This will
decrease the L.O. frequency until the receiver i-f is
again 30 me. A negative voltage at 1V1-2 caused by
a receiver i-f decrease will cause the 1Z1A tuning
loop to turn in a counterclockwise direction and
light the - (1I1) lamp. This will increase the L.O.
frequency until the receiver i-f is again 30 mc,
The dc amplifier bias control 1R5 is adjusted so
that when the receiver discriminator dc output is
at zero voltage the AFC motor 1B1 stops running.

~ In order to prevent the AFC motor 1Bl from
moving the rtuning loop out of position during ini-
tial installation or when servicing the station
equipment, an AFC motor disabling switch has
been provided. With the AFC Motor switch 183
open (OFF) the 115 v ac to 1B1 is disconnected.

Meter Switch 181A in conjunction with test
meter 1M1 supplies a means of making the follow-
ing measurements: On the 250 and 500 positions
of 1S1A, meter 1M1 registers the two B} voltages
from the power supply. On the OSC, MIX and

“AMPL positions of 1S1A, IM1 measures the cathode
current of the oscillator 1V2, mixer 1V3, and RF
amplifier 1V4 respectively. ‘The -}~ and - positions
of 1S1A are used when positive and negative
external voltage readings are made in this and other
units by means of a test lead,

The transmitter oscillator, mixer and t-f ampli-
fier tubes are cooled by blower 1B2 and if for any
reason the blower should stop, the air operated
switch 182 breaks the ac power to their filament
transformer to prevent these tubes from overheating.

The plate circuit of tubes 1V2, 1V3 and 1V4 each
contain a series combination of a 14, amp. fuse
and 150 ohm resistor in parallel with the 50 ohm
damping resistor. Should arc-over occur in any
of these tubes, evidence of this will be indicated
by a blown 5F16 fuse in the power supply. The
faulty tube may readily be detected by checking
each of the arc indicating fuses 1F1 (OSC), 1F2

s OMIXER) and 1F3 (AMPL.).

The cathode current of the oscillator 1V2 con-
tains a 35C5 ballast tube. This is a current regulat-
ing device which prevents the cathode current of
1V2 from varying greatly from the value set by
IR30. If the cathode current of 1V2 tends to in-

~ crease or decrease appreciably the resistance of the

filameat of 1V7 will increase and decrease accord-
ingly to maintain the current through it at a nearly
constant value,

H T3

CONTROLS

a, The Local Oscillator Tuning Screw (Upper
left) of cavity 1Z1A varies the resonant frequency
of the plate circuit cavity and so determines the
frequency of the oscillator. (Turning the screw
out increases the resonant frequency of the cavity.
This applies to all four of the transmitter cavity
tuning screws.) '

b. The Local Oscillator Cathode Tuning Screw
(Lower left) of cavity 1Z1B varies the resonant
frequency of the cathode cavity of the local oscil-
lator and mixer cathode circuits. This tuning con-
trol has only a negligible effect on the oscillator
frequency.

c. The Mixer Plate Tuning Screw (Upper right)
of cavity 1Z1C varies the resonant frequency of the
mixer tuning cavity. It is tuned either to the local
oscillator frequency plus the 70 mc i-f carrier or to
the local oscillator frequency minus the 70 mc i-f
carrier in accordance with the system plan.

d. The RF Amplifier Tuning Screw; (Lower
right) of the cavity 1Z1D varies the resopant fre-
quency of the plate tuning cavity. It is tuned to the
mixer output frequency.

e. The OSC control (1R30) is a screwF]river ad-
justed potentiometer which controls the cathode
current of the oscillator tube 1V2 by varying its
cathode bias. o

f. The AMPL control (1R29) is a screwdriver

‘adjusted potentiometer which controls the cathode

current of the r-f amplifier tube 1V4 by varying
its~cathode bias. S

g. The MONITOR AD]JUST control (1R14) is
a screwdriver adjusted potentiometer that controls
the amount of rectified r-f output from the r-f am-
plifier plate cavity which flows thru RF MONITOR
1M2. It is set so.that the indicator of 1IM2 remains
on scale. This control is adjusted in conjunction
with the setting of the red pointer on RF| MONI-
TOR IM2. !

h. The METER SW (1S81) allows various cur-
rent and_ voltage readings of the transmitter and
associated units to be observed on test meter 1MI.

Position 250 measures 250 v dc B+ from the
power supply. (1000 volts full scale)

Position 500 measures 500 v dc B} from the
power supply. (1000 volts full scale)

Position OSC measures the cathode current of
r-f oscillator 1V2, (200 milliamps full
scale) ‘
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Position MIX measures the cathode current of
mixer 1V3. (200 milliamps full scale)

Position AMPL measures the cathode current
of r-f amplifier 1V4. (200 milliaraps full
scale)

*Position -+ measures positive voltages. (200
microamps full scale)

#Position — measures negative voltages. (200
microamps full scale)

* From test points in this and other units by means of a
test lead connected to the METER jack.

i, The DC AMPL BIAS control (1R5) varies the
cathode bias of the 6-7-8 section of dc amplifier
1V1, the AFC relay control tube.

j. The Test Meter (1MI1) (to the right of the
meter switch) is used in conjunction with meter
switch 1S1 to measure various circuit values in the
transmitter unit and, by means of a plug-in test lead,
to make current measurements in the other units.

k. METER pinjack (1J7) is the test lead con-
nection when test meter 1M1 is used to measure
voltage and current values in associated units,

. The RF MONITOR r-f meter and relay (1M2),
a combination r-f output meter and faule relay,
gives a relative indication of r-f carrier output
and functions as a fault reporting relay when the
r-f output reaches a predetermined low value.

m. The L.O. (local oscillator) coaxial cable
terminal (1J1) is used for supplying a portion of
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the local oscillator energy to the receiver r-f mixer
stage.

n. 'The A.F.C. coaxial cable terminal (1J2) is
used for transferring a portion of the transmitter
output signal to the AFC mixer in the terminal AFC
unit. Only used for terminal stations.

. 0. The 70 MC INPUT coaxial cable terminal
(1J5) is the input connection for the coaxial cable
carrying the 70 mc i-f signal from the receiver /-
modulator.

p. The A.F.C. MOTOR INDICATOR (lamps
1I1 and 112) show when the AFC motor is running
and in which direction. When the motor is cor-
recting the local oscillator frequency, one of the
lamps is lit and when the frequency correction is
complete the lamp is excinguished.

q. The A.F.C. MOTOR SWITCH 183 is used for
opening the 115 v ac line to AFC motor 1Bl to dis-
able it during installation or servicing.

t. The 70 MC INPUT signal jack 1]9 is used for
checking the 70 mc signal input level from the
receiver/modulator.

s. The AFC LOOP INDICATOR shows the posi-
tion of the AFC tuning loop in the local oscillator
cavity. The pointer, when moved, changes the angle
of the loop in the cavity. When the pointer is at
the 0 position, the loop is at approximately 45°
from the vertical, the correct position of the loop
in the cavity.

MAINTENANCE

General Notes

If the transmitter power output is decreasing
the following notes may facilitate isolating the
difficulry:

a. First, check the 70 mc drive to the transmitter
mixer by turning off the 500 volts supply. The
“MIX" reading should be greater than 35 ma. (The
40 ma figure listed in the INITIAL ADJUSTMENT
seciion of the system instructions is the expected
minimum for new tubes.) The reading obtained on
1M1 when 1J9 is connected to 1]7 should be at least
3G s, .

If the "MIX"” reading is below 35 ma check the
70 mc signal volitage input from the receiver/modu-
lator. The 30 ua reading at 1]9 is equivalent to 1
volt at 1V5-3. If this value is less than 1 volt the

receiver/modulator is not delivering enough drive
to the transmitter and the correction will have to
be made in the receiver/modulator unit. If the in-
put to 1V5 is sufficient, check both 1V5 and 1V6
tubes and replace if necessary.

b. Second, check the quality of the oscillator tube
by noting how much its cathode current increases
as the tube changes from a non-oscillating to an
oscillating condition. (The bottom oscillator slug
can be detuned to stop oscillation.) The current
should increase by approximately 3:1 for a good
tube. If the increase is less than 1.5:1 the tube
should be replaced.

¢. If the oscillator is supplying adequate drive
to the mixer the mixer tube cathode current (meter
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Figure T-2—Transmitter—Rear View

switch at MIX) should drop to roughly 50% of the
normal value when the 70 mc cable is removed. If
this decrease is of the order of only 10%, a point of
marginal operation has been reached. The mixer
cathode current is determined in part by the
oscillator drive. If the mixer cathode current ex-

ceeds 125 ma, the oscillator cathode current should
be reduced.

d. A poor 2C39A amplifier is frequently re-
vealed by an inability to get adequate cathode cur-
rent, with sufficient drive from the mixer, as the
cathode variable resistor (1R29) is decreased.
When less than 75 ma of "AMPL" cathode current
is obtained with 1R29 set at minimum the amplifier
tube should probably be replaced.

e. If the transmitter fails completely it may be
caused by a defective 2C39A electron tube or the
breakdown of capacitors 1C19, 1C23 or 1C26. If
one of these capacitors is shorted due to dust and
moisture or if certain elements of tubes 1V2, 1V3
or 1V4 become shorted, then the 500 v B power
is short circuited and fuse 5F16 in the power sup-

ply will be blown. The tube circuit at fault can
readily be found by noting which of the arc indi-
cating fuses 1F1, 1F2 or 1F3 is blown.

f. Variable resistor 1R14 “MONITOR AD-
JUST” is used to adjust the operating point of
meter relay IM2. A suggested setting of 1R14 is that
which will give a IM2 reading of 150 na. Set the
red hand of 1M2 at the meter reading below which
the transmitter output should not fall. Meter/Re-
lay 1M2 will report a transmitter fault to the service
unit when the transmitter output falls to this value.

g. Both the transmitter AFC motor and the
blower motor have lifetime lubricated bearings.
The grease sealed bearings of the blower section of
the blower-motor should be inspected periodically
and replaced with new bearings when necessary.
The normal life of the bearings is between three
and four years.

h. If the blower motor runs but the tube fila-
ments do not burn, check the operation of the
air operated switch 182.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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Transmitter AFC Circuit

 As d-c amplifier tube 1V1 ages, D.C. AMPL,
BIAS potentiometer 1RS must be readjusted to keep
the i-f frequency of the receiver/modulator centered
at 30 mc. When the range of adjustment provided
by IRS5 is no longer adequate to center the i-f, 1V1
must be replaced.

Transmitter AFC Circuit Test

If the transmitter AFC circuit fails to respond to
the dc correction signals from the discriminator of
the receiver/modulator, the d-c amplifier may be
the cause,

Check the sensitivity of the d-c amplifier 1V1

as follows (with the AFC moror 1B1 connected for
“upper side band coperacion as shown in Figure T-3):

1. Apply -+ .15 volts to pin 1 of jack 1J4 and -

ground. This voltage should cause the AFC motor
indicator light, marked -, to light.

2. Apply - .15 volts to pin 1 of jack 1J4 and
ground. This voltage should cause the AFC motbr
indicator light; marked —, to light. b

3. Check the action of the clutch by moving the
loop indicator by hand.

. 70 MC Circuit Alignment .

NOTE: The test items specified in this
alignment procedure refer to the test
equipment items listed in the test equip-
ment tables of the system instructions.

a. Apply the output of the 70 mc sweep gen-
erator (test item 18), with markers, to 1V6-3. (‘Tube
shields of 2E26 and 6CL6 and the shields of trans-
former 1T1 must be in place.)

b. Connect the CRO (test item 4) to the cath-
ode of 1V3 (2C39A mixer tube),

c¢. Turn on the 115 volt a-c and 230 volt d-¢

supplies.

d. Adjust 1T1 and 1C33 for correct alignment.
The response is that of an over-coupled double-
tuned circuit with peaks approxxmately 12 mega~
cycles apart, -

NOTE: Should it be impossible to align
this stage the reason is, most likely, that
either of the two circuits is not tuned to
70 mc £1 mc. The resonant frequencies
of the two circuits are easily checked with
test item 12, )

i

TYPICAL TRANSMITTER VOLTAGES AND METER READINGS

The following are approximate voltages exnstmg between the indicated tube pins and ground as measured
with a voltohmyst with 100,000 ohms in series with the measurmg probe. All voltages are dc uanless other-

wise noted.
Pin | Pin | Pin | Pin | Pin | Pin | Pin | Pin Pin
Tube | Type Function 1 2 |-3 4 5 6 | 7 8 9
1V1 | 12AT7 | DC ampl. 90 0 1.8 ( 0 0 250 90 92 | 63ac
1V5 | 6CL6 70 mc. ampl. | 2.3 0 117 0 63ac| 228 23 | 117 -—
1V6 | 2E26 | 70 mc. ampl. | 15 0 185 15 0 15 |63ac| ~— | Plate
, ' . cap 250

i

The following are typical readings of test meter 1M1 for the various positions of "METER SW” 181:

250v— 50 pa
500v—100 pa
OSC—70 ma
MIX.~—100 ma max., 60 ma min,
AMPL.—100 mn max,

g

unit quantities

}Meter connected as a voltmeter iof roughly 1000 voit full scale reading

In these positions the meter is connected to an external proble for use in testing other

pproved For Release *CIA- : | =
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e. Connect the CRO to 1V6-3, connect the sweep
generator to 1V5-2, and adjust 1L3, 1L4, and 1L5

_for the correct response. The response cutve is

nearly flac with 3 db points 10 mc apare,

f. Connect the CRO to 1V5-8, connect the sweep
generator to Pin No. 1 of the 70 mc amplifier 2V11
and connect the 70 MC OUTPUT jack 2J9 to the
70 MC INPUT jack 1J5 of the transmitter and ad-
just 1L1 and 1L2 for the correct response.

g. Connect the CRO to the cathode of 1V3 to
check the overall response.

IMPORTANT

If the repair of cavity 1Z1 is required and if the

removal of the mounting assemblies of electron
tubes 1V2, 1V3 and 1V4 is necessary it is important
that these parts be very carefully positioned upon
reassembly. If the opening in the plates of these
assemblies are not in line the tubes are likely to be

. b1y i T

P R

[ S TR - P U

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

Y

broken when inserted. For proper installation of
these tube mounting assemblies use the following
instructions:

1. Install the ring assembly in the holes of the
partition between the two cavity sections and
tighten the screws.

2. Install the assembly that holds the cathode
and filament terminals (small end) of the tubes
but leave the mounting screws very loose.

3. Install the assembly that holds the plate
(large end) terminal of the tubes but leave the
mounting screws loose.

4. Insert a 2C39A tube allowing all parts to
center about the tube. Tighten all screws with the
tube in place. Remove the tube.

The installation of tubes 1V2, 1V3 and 1V4 may
now be done without danger of damage to the
tubes. ' :

Approved For

REPLACEMENT PARTS LIST
Symbol No. ‘ | Description ‘ Drawing No. Stock No.
i1B1 . Motor, timing motor and gear unit, 110 v., 60 cycle.(afc drive) .. 1. .. 8832092-1: - 94203
1B2 " | Blower, 115/230 v, 50/60 cycle, 3300 r.p.m (not,stocked complete,
“see parts below) .. ... ... ... ... P J 741276-4
See 1C16 for motor capacitor.
Motor, for blower 1B2, 115/230 v., 50/60 cycie, 3300 r.p.m. (pt. b
of 1B2) ... . e 741276-2 94204
Bearing, ball, for blower motor (pt. of 1B2} .,................. 8830675-2 95228
ICI to 1C3 Capacitor, fixed, paper, 0.01 mf +10%, 1000 v ................... 735715-363 73565
1C4 - Capacitor, fixed, silver mica, button type, 1000 mmf =109, 500 v ... 984002-121 " 94189
1C5 to 1C8 Capacitot, fixed, ceramic, 820 mmf -0% -J-100%, 500 v ... ... 449696-1 * [ 94190
1C9 Capacitor, fixed, ceramic, 220 mmf +209%, 500 v .. ................ 735717-633 95319
1C10, 1C11 Capacitor, fixed, ceramic, 820 mmf -0% +100%, 500 v. Same as 1C5 449696-1 ;. 94190
1C12 Capacitor, fixed, paper, 0.1 mf *+20%, 200 v ............ ........ 735715-25 | | 73784
1C13 to 1C15 Capacitor, fixed, 'ceramic, feed through, 1000 mmf 4-80% —20%, 500 v 8828585-3 !' 203760
“|1C16 Capacitor, fixed, paper, 4 mf, 330 v.ac, for blower motor .. .......... 8832059-1 - 19464
(1C17 Capacitor, fixed, paper, 0.47 mf =209, 200 v ..................... 735715-33 . 73787
1C18 to 1C2Y, incl. | Capacitor, pare of 1Z1. o )
1C28 Capacitor, fired, ceramic, 820 mmf -0% -}-100%, 500 v. Same as 1C5 449696-1 - |- 94190
1C29 Capacitor, fixed, paper, 0.1 mf =10%, 400 v ...................... | 735715-175 73551
1C30, 1C31 Capacitor, fixed, paper, 0.033 mf %20%, 400 v ................... 735715-119 73552
1C32 Capacitor, fixed, ceramic, 22 mmf +59, 560 v .... .......| L. 984015-218 © 93716
1C33 Capacitor, variable, ceram‘ic trimmer, 4.5 to 28 mmf ... .. .. ... ... 8819214-1 203761
1C34- Capacitor, fixed, ceramic, 220 mmf =-20%, 500 v. Same as 1C9 ... .. 735717-633 95319
1CR1 Rectifier, germal?ium diode, IN21B . ........... P R Type IN21B 67876
1CR2 Rectifier, germanium diode, IN48 ............. R Type 1N48 203954
1F1 to 1P3 Fuse, cartridge, 1/32 amp., 250 v,, 1” Ig. x ¥4" dia. ................. 8851771-17 69417
111, 112 Lamp, neon, starting volts, 65 v.ac, 90 v.dc, min. bay base . . ... ... .. 8722919 91749
1J1, 1J2 Connector, female, coaxial, chassis mounted with 14” long cavity loop )
(part of 1ZL) ... .. . e 456989-501 ‘ 94248
1J3 Connector, female, coaxial, chassis mtg., with loop and teflon beads '
(r-f output) ............ . e e 460231-503 203972
1J4 Connector, male, 6 contact, chassismtg. ................... [T 181494-3 28507
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Symbol No. Description Drawing No. Stock No,

1J5 Connector, female, co-axial, chassismtg. . .......................... 8845666-1 94205
1J6 Connector, male, 6 contact, chassis meg, Sameas 1J4 ..... ... . Ve 181494.3 28507
17 Connector, pin jack for 0080 dia, pin .. .......................... 742565-1 93678
1]8 Connector, female, 6 contact, chassis mtg. ......................... 181494-4 18534
1J9 Connector, pin jack for 0.080 dia. pin. Same as1J7 ................. | 742565-1 93678
1K1 Relay, differential polarized, s.p., 3 pos. null seeking, coils ench 3500

ohms, octal plug-in type ... ... ... .. ... . e 8834407-1 94206
1L1 Coil, iron core, adj. 3 turns of 0.0126 dia. wire on form 0.9201g. ...... 629132-522 94207
112 Coil, iron core, adj. 5 turns of 0.0126 dia. wire on form 0920 1g. .. .... 629132.524 94208
1L3 Coil, iron core, adj. 11 turns of 0.0126 dia. wire on form 0.9201g. .. ... 629132.517 94245
114 Coil, iron core, adj. 15 turns of 0.0126 dia. wire on form 0.9201g. ... .. 629132-527 94239
1L5 Coil, iron core, adj. 6 turns of 0.0126 dia. wire on form 09201g. .. .. .. 629132.520 94211
1L6 Reactor, iron core, 2.5 microhenry . .......... . ... i, 8834424-501 94040
1L7 Reactor, r-f choke, 7.5 mictohenry, 275 ma ......................4. , | 459688-76 205050
118 Pare of 1Z1.
1L9 - Reactor, r-f choke, 7.5 mictohenry. 275 ma. Same as 1L7 .......... .. 459688-76 205050
1L10 Reactor, r-f choke, 25 mh, 50 ma ... ............c0iiiiirrranan e 8886161-6 98426
1L11 Reactor, r-f choke, 0.84 microhenry, 1000 ma .. .................... 8898641-2 57239
1M1 Meter, d-c, 0-200 microampere ... . .............oiiriiirrieian. 456986-1 94213
1M2 Meter, d-c, special, 0-200 microampere with switch and contact locking

winding, single contact, low limit adjustable .................... 8834409-1 94214
1P1 Connector, male, 6 contact, cable mtg. type . ..................... 181494.2 28454
1R1 - Resistcr, fixed, composition, 4.7 meg =20%, Vo w .................. 82283-35 30931
1R2 1~ Not used.
1IR3 Resistor, fixed, composition, 150 ohm 5%, Vaw ................ ... B82283-139 502115
1R4 Resistor, fixed, composition, 180,000 ohm *+10%, V4w ............, 82283-89 502418
1R5 Resistor, variable, composition, 5000 ohm ==109%, 2 watts, screw driver :

slotted shafe ... .. ... ... . . .. 737829-30 94039
1RG Resistor, fixed, composition, 6800 ohm =+=10%, 2w ............... , 99126-72 522268
1R7, 1R8 Resistor, fixed, composition, 30,000 ohm =5%, 2 w ............... 99126-194 522330
1R9 Resistor, fixed, compcsition, 120,090 ohm *+5%, 2w ................ 991%6-209 522412
1R10 Not used. ‘
[R11 to 1R13 Resistor, fixed, wire wound, 50 ohm =109, 10 w A 8825410-54 59282
1R14 Resistor, variable, compaosition, 50,000 ochm *109%, 2 w., screw driver

slotted shaft ... ... .. .. . . . e 737829-32 203068
IR15 Resistor, fixed, compoasition, 27,000 ohm 5%, Vaw ................ 8228.’);-193 502327
IR16 Resistor, fixed, composition, 1500 ohm +10%, Vo w ................ 8228:3-64 502215
1R17 Resistor, fixed, composition, 100 chm *+10%, Yo w . ................ 8228;3-50 502110
IR18 Resistor, fixed, composition, 3300 ohm +10%, Vaw ... 82283.68 502233
1R19 Resistor, fixed, composition, 27,000 ohm +10%, Tw . ... ... .. 90496-79 512327
1R20 Resistor, fixed, composition, 1000 ohm +20%, Vaw ..o 82283-13 502210
1R21 Resistor, fixed, composition, 1500 ohm +10%, 14 w. Same as 1R16.. 82283?-64 502215
1R22 Resistor, fixed, compcsiton, 470 ohm +109%, Voaw ................. 82283-58 502147
1R23 Resistor, fixed, composition, 47,000 chm +=10%, 1w .............. 9049'6'-82 512347
1R24 Resistor, fixed, composition, 100 ohm *10%, 15 w. Same as IR17 .. 82283-50 502110
1R25 Resistor, fixed, composition, 10,000 ohm +10%, ¥ w ... .......... 82283-74 502310
1R26 to 1R28" Resistor, fixed, wire wcund, 0.66 ohm +1%, 1 w,, meter shunt ....., 8871557-11 56327
1R29, 1R30 Resistor, variable, wire wound, 500 ohm :10%, 25 w. screw driver

slotcted shafe ... ... .. . 180639-8 95312
1R31 Not used.
1R32 Resistor, fixed, composition, 4.7 meg 5%, Vo w .. ......... . ... ... 82283.247 30931
1R33 Resistor, fixed, compos:tion, 100 chm *+10%, 15 w. Same as 1R17 .. .. 82283-50 502110
1R34 Resistor, fixed, composition, 4.7 meg +5%, ¥4 w. Same as 1R32 ... 82283-247 30931
1R35, 1R36 Resistor, fixed, composition, 270,000 ohm %10%, V4w .. .. .... 8228391 502427
1R37 Resistor, fixed, composition, 10,000 ohm +10%, 14 w. Same as lRZS 82283-74 502310
1R38 Resistor, fixed, wire wound, 100 ohm 5%, 5w ................. .. 458572-26 94377
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Strap, steel, 0.0179 thick x 1114” Ig. x 14” wide (blower boot clamping)

-6

Hro
Symbol No. Description Drawing No, | Stock No,
1R39 Resistor, fixed, wire wound, 0.38 ohm *+10%, 5w .................. 458592-1 97911
1R40 to 1R42 Resistor, fixed, composition, 150 ohm %=10%, 1w .................. 90496-52 512115
1851 Switch, rocury, wafar, single sectlon, 1 circuit, 7 pos, nonshorting . . . 458908-1 . 94193
182 Switch, rotary, snap action, s.p.s.t., normally open contacts . ........ 449277-1 59479
183 Switch, toggle, s.pst. . . 187454.2 T 48791
IT1 Transformert, r-f adj. iron core, 70mec .. ............... e 8819222-501 203762
172 Transformer, filament .. . .. .. ... ..., 469743-1 207287
V2, 1V3, 1V4 Tube, w.h.f, triode (MI-31132.2 only) ........................... Type 2C39-A| 207832
1X1 Socket, 9 pin, tube .. ... 984055-2 56333
1X2 to 1X4 Part of 1Z1.
1X5 Socket, tube, 9 pin. Same as 1X1. . . .. .. ........ .. .. 984055-2 56333
1X6 Socket, tube std, octal, natural phenolic ......................... 99391-1 68590
1X7, 1X8 Pilot light assembly ... ... ... ... ... .. . ... .. ... 8834425.1
Sacket, pilot light socket only less jewel and lamp (part of 1X7
and 1X8) . Pt. of 8834425.1 56100
Jewel, pilot light clear jewel only less socket and lamp (part of :
.1X7 and IXB) ......................................... Pt. of 8834425-1 94121
1X9 Socket, tube, std, octal, black phenolic compound .. ... ... . ... .... 99100-3 68590
1X10 Socket, tube, 7 pin min. ... ... .. 737867-18 ~94879
1Z1 Cavity Assembly (MI-31132-1) not stocked complete ............... 636644-501 B
Cavity Assembly (MI-31132-2) not stocked complete .. ... ... .. .. 636644-502 -
The following parts only available:
Bushing, textolite, 0.499 O.D. x 0.470 L.D. x 0.160 Ig. (mixer capacitor
insulating) .. ... ... 8831010-1 04270
Contact, beryllium copper, grid contact ring, including osc. loop, for
2C39-A tubes ... 8903740-502 207375
~ Contact, beryllium copper, grid contact ring, less osc, loop, for 2C39-A
tubes .o A 8903740-501 207374
Contact, beryllium copper, plate contact ring, for 2C39-A tubes = .. 750302-501 203765
. Contact, flared beryllium copper, filament contact stud, for 2C39-A tubes | 8832042-2 207378
Contact, flared beryllium copper, cathode contact ring, for 2C39-A tubes | 8903749-501 207376
Core, brass, # %3”-24 threaded type, 174" Ig. overall, cavity tuning . ... 8903730-1 207377
For coaxial connectors—see 1J1 and 1)2
Insulator, laminated phenolic, 74" O.D. x 0.116” LD. x 1/16" thick,
with 3/16” dia. off-set hole, filament contact insulating, for 2C39-A
tmbes .. 8831012-2 207379
Nut, brass, # %"-24 hex, tumng core locking ... . .. N 8749276 95395
Washer, spring, beryllium copper, 21/32” LD. x 25/32” O.D. x 0.015”
thick, tuning core locking ... ..... ... .. .. . ... .. . ..., 8903734-1 207380
Nut, mixer capacitor, brass, knurled, 17-32 inside thread 34" 1D,
opposite side, 114¢” O.D. x 3= . ... ... .. 8831011-1 94269
Washer, mica, 15” O.D. x 0.484 lD x 0.006 thick (filament contact
insulating for 1V/X2, 1V/X3, 1V/X4) . ... ... ... .. .. ..... 892950-3 203766
Tt
Miscelianeous
Boot, blower, woo! gabardine, 2414,” dia. x 2" 1g. ..... ... .. . ... 8832079-1 194385
Connector, male, pin jack, cable meg, .. ... ...... ... [ 185290-1 93856 -
Connector, tube cap, for 1V6 .. ... ... .. ... ... 888550-1 207701
Cushion, afc drive assembly mounting rubber 74" 1g. x 14" x 3/16” with
1/16" wide x V4" deep channel (piece supplied 19" 1g.) ... .. . 8833025-4 94784
Insulator, textolite, %" 1g. x 0.447 O.D. x 0.254 1.D. (1CR1 and lC4
B e e 8834421.1 94382
Knob, round black bakelite pointer type (for 1S1) .. 712336-507 30075
Lever, 182 switch activating lever and plate assembly . 8832071-501 94383
Screw, thumb, #6-32 x 5/16” 1g. overall, with 13/32" dia. x %" ig.
knurled hd., cover plate retaining ......... ... . ... .. ... .. ... ... 8831054-1 94381
Shield, tube, 7 pin min,, 214" Ig. .. ... .. 99369-3 57540
Shield, tube, 9 pin min, 1'%4g" 1g. . ... . .. 8858642-3 56359
Spring, helical mounted on. plate, 1%a” sq. (blower shock mtg., 3 req’d) 8834442-501 94387
8832080-1 94386
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MICROWAVE COMMUNICATION EQUIPMENT

Receiver [ Modulator MI-31491-E

TECHNICAL DATA | | EE
DESCRIPTION o
- ~ * MAINTENANCE

" ' REPLACEMENT PARTS

RADIO CORPORATION OF AMERICA
COMMERCIAL ELECTRONIC PRODUCTS, CAMDEN, N. J.
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TECHNICAL DATA

Power Input:

b, Plste Supply: 130 milliamps at 250 v dc
Frequency Range
1700-1990 megacycles
Receiver Band Width
6 megacycles
Receiver Noise Figure
12 db
I.F. Frequency
30 mc
R.F. Input Impedance
3 50 ohms
Carrior Operated Helay Sensitivity
C/N = 12 db max.
Baseband Output for +=1.5 mc Peak Deviation
1.2 v rms
Baseband Qutput Frequency Range
3 ke to 160 ke
Service Channel Qutput for =75 kc Peak Deviation
7 v rms
Service Channel Frequency Response
300 cps to 3 ke =2 db

S;rvice Channel Signal-to-Noise Ratlo
(below 75 kc peak deviation)

35 db

Modulator Input ffor 1.5 me Peak Deviation
085 v

Relays

Symbol Function

2K1 Receiver Fault
2K2 Noise Suppression
2K3 Standby Lockout/Loss-of-Signal Remote-

Indication

4. Filament Heaters: 35 watts at 115 v, 50/60 cycle ac

Crystals

Symbol Type Function
2CR1 iN21B  RF Mixer
2CR2 CK705 RP Rectifier
2CR3 CK705 First Limiter
2CR4 CK705 First Limiter
2CRS CK705 ‘Second Limiter
2CR6 CK705 Second Limiter
2CR7 CK705 RF Rectifier

Tube Complement

Symbol Type Function

2vi 6CB6 irst i-f Amplifier

2V2 6CB6 §econd i-f Amplifier

2V3 6CB6 Third i-f Amplifier

2v4 6CB6 Fourth i-f Amplifier

2V5 6CB6 Fifth i-f Amplifier

2V6 6CB6 Sixth i-f Amplifier

2v7 6CB6 First Limiter

2vs 6CB6 Second Limiter

2vV9 . GALS Discriminator

2Vio 6AS6 Modulator Mixer

2Vl 6CB6 70 MC Amplifier

2V12 6AHG FM Modulator -

2V13 12AT7 40 MC Oscillator

2V14 12A77 Fault Oscillator

2V15 6CB6 Baseband Amplifier ‘
2V16 12AT7 Service Channel Amplifier
V17 12AX7  Lockout Amplifier

2V18 12AT7 Lockout Amplifier

Waeight and Dimensions

Weight—15 Ibs.
Height—834"

Depth back of panel: 278"
Depth front of panel: 4”
Width: 19” Rack Mounting

DESCRIPTION

‘The Receiver/Modulator is designed for mount-
ing in either a standard 19” open rack or cabinet
and is used in both terminal and repeater stations.

"The unit has two main functions. The receiver

section amplifies and demodulates the incoming
f-m signal from a terminal or repeater station and

"delivers the .3 to 160 kc information to the base-
‘band and/or service units. The modulator section

provides the transmitter with a 70 mc f-m carrier,
modulated with the .3 to 160 kc multiplex and
service channel signals. In a receiver at a repeater
station the modulation on this 70 mc carrier also
includes the incoming modulation on the 30 mc
i-f signal.

Receiver

in the receiving section the incoming microwave
signal is first converted to a 30 mc i-f. This is
accomplished by mixing the microwave signal with
a sample of the transmitter local oscillator fre-
quency. These two frequencies are always 30 mc
apart in accordance with the system plan. Refer to
the system instructions for Typical Systems Fre-
quencies. This mixing is done in mixer cavity 2Z1
which receives the microwave signal through a co-
axial cable from the receiving filter unit. This
cable is connected to cavity terminal 2J1 on the
back of the chassis. A sample of the transmitter
local oscillator frequency is fed by means of a
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“Figure RM-1—Receiver f Modulator—Front View

coaxial cable from terminal 1J1 of the transmitter
to terminal 2J2, labeled LOCAL OSC., of the mixer
cavity 2Z1. The difference frequency is generated
by the mixer cavity crystal 1IN21B and delivered
to the grid of the first 30 mc i-f stage. The screw-
driver adjusting control on the front of 271
resonates the cavity to the correct frequency.
Coupling loop 2J2 couples the local oscillator
energy into the mixer cavity. The 30 mc output
of cavity 2Z1 is smplified by 6 stages (2V1 thru
2V6) of i-f amplifiers to a sufficiently high level
so that proper limiting action can take place in
the two limiting stages 2V7 and 2V8. Each of the
two limiting stages contain dual limiting circuits.
Besides the limiting that occurs in the electron
tubes, additional limiting action is performed in
the circuits containing crystals 2CR3 and 2CR4 of
the Ist limiter stage and crystals 2CR5 and 2CR6
of the 2nd limiter stage. The 30 mc output of the
2nd limiter stage is fed to discriminator 2V9 where
the f-m signal is demodulated and the 300 cycle t
160 kc component delivered to baseband amplifier
2V15. The output of 2V15 is delivered to the base-
band unit through 2J12-5 at all terminal and drop
repeater stations. A portion of the output of 2V15
is applied to service channel amplifier 2V16. At

stations using a Repeater Service Unit MI-31495 or
Terminal Service Unit MI-31496 the output of 2V16
is supplied directly to the service unit through
2J13-2. At terminal and drop repeater stations
using the indicon service channel system, signals
to Service Channel Unit MI-31140 are supplied by
the baseband unit through 4]J3-5. At thru repeater
stations using the indicon service channel system
the output of 2V16 is supplied to Service Channel
Unit MI-31140 through 2J12-5. A connection to
terminal 1 of jack 2]J13 from the discriminator out-
put provides the dc amplifier of the transmitter
AFC circuit with the dc correction voltage when
the transmitter local oscillator drifts off frequency.

Modulator

In the modulator section, mixer 2V10 produces
the 70 mc i-f signal which modulates the transmitter
microwave carrier. Amplifier 2V11 amplifies the
70 mc i-f output of the modulator i-f mixer which
is then coupled by coaxial cable to the transmitter
by means of 70 MC OUTPUT jack 2]9. The source
of the two signals that supply modulator i-f mixer
IV10 with its heterodyning frequencies differ for
each type of station as follows:
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a. At a terminal station the 70 mc subcarriet at a terminal station. The amount of baseband
output of the modulator i-f mixer 2V10 is the dif- signal applied to 2V12 is determined by the setting
ference frequency of a 110 mc and a 40 mc signal. of Modulator Gain control 2R109 which is adjusted
“The 40 mc signal is the output of oscillator 2V13 at the factory so that the modulation sensitivity of
and contains the multiplex and service channel sig- oll receiver/modulator units will be the same.
pals from the baseband unit. The 110 mc frequency b. At drop repeater stations the 70 mc subcarrier
is received from the terminal AFC and is coupled - output of the modulator i-f mixer 2V10 is the sum
through a coaxial cable to the 110 MC INPUT jack frequency of a 30 mc and a 40 mc signal. The signal
2)8 of the receiver/modulator. At terminal stations from the 40 mc oscillator 2V13 and frequency modu-
only, internal bus connection “P” must be made to lator 2V12 contains the 300 cycle to 160 ke multi-
jack 2J8, connection “O” made at jack 2J12, coil plex and service channel frequencies added at this
2147 shorted, and connection “L” omitted. (The station. The 30 mc signal comes from the receiver
Jetters “P", “O” and “L” refer to connections found 1st limiter stage output and contains the intelligence
on the receiver/modulator schematic of figure modulated on the received microwave signal.
RM-11.) Adding connection “P” feeds the 110 mc c. The modulator section of a thru repeater sta-
frequency from the terminal AFC unit to the modu- tion is the same as that of a drop repeater station ex-
lator i-f mixer 2V10. Removing connection “L” dis- cept the 40 mc oscillator signal to the modulator-
connects the receiver 30 mc signal from 2V10. mixer stage 2V10 contain only 300 cycles to 3 ke
Shorting 2L47 prevents 2V14 from operating as a service channel information (voice communication
110 mc oscillator. Adding connection 0" main- and fault tone pulses) from the service unit.
tains the proper baseband output load impedance In repeater stations the 30 mc frequency to the
when only one receiver/modulator unit is used as modulator mixer stage 2V10 comes from the lst

~—

MULTIPLEX ¢ SERVICE !
CHANNEL SIGNALS FREQUENCY 40 MC. MODULATOR ) TOMC \F. 70MC DRIVE TO
EROM BASEBAND 2J12-2 MODULATOR OSCILLATOR I\F MIXER AMPLIFIER 249 | TRANSMITTER |
- () 6AHS (1) 12AT7 1 (1) 6ASG {necee (us)
@ui-2) ’(\ (2v12) av13) @vio) (avil)
I : Bus)
Fiomc P’ 208 | FROM AFG UNIT

MULTIPLEX §SERVICE

(CHANNEL SIGNALS . DC T CONTROL LOCAL O
T0 BASEBAND 2u12-5 ST DC AFC MOTOR (ROUTED, VIA
P wil. [
(4J1-5) | SERWICE UNITI3:1)

ety

RECEIVER ANTENNA!

SERVICE SI% RECEIVER

CHANNEL BASEBAND 30MC TWO 30MC 3OMC LF. BE . B ANPUT FROM »
2J113-2| AMPLIFIER AMPLIFIER DISCRIMINATOR LIMITERS AMPUIFIERS MIXER TUPLEX FLTER
AUDIO TO TERMINAL. 7 (012AT7 mecBeé 164aLS (2) 6CB6 [(A14-14 (HIN2Y-B Tl ) *
SERVICE UNITETJ3-2) | Y @vie) (2v15) (2v9) (2v7eave (2VITHRY JRYSTAL "OCAL OSCILLATOR
oR LOSS-OF-SIGNAL |\ \|300WTO3KC 2ve) (2¢RY FREQUENCY FROM

INDICATION TO SERVICEL =

CHANNEL UNIT234S9)| V1 SEE NOTE I

! SQUELCH
!L055-0F-SIGNAL
| REMOT E-INDICAT!

ON
"nsv AC HI
| i
TO TERMINAL L— —-l RFLAY 0.C.

TRANSMITTER UNIT
. )

LOCKOUT
CIRCUIT
SERVICE UNIT(7U3- RELAY lnsv | ak2 FAULT AMPLIFER 27 @)
e . 2K3 -t l¢-——1 RELAY
+ OR TO SERVICE NOTE *2) [AC HI (SLAVE OF 2K 12417 W2AT7(2VIE)
CHANNEL UNIT akh (2vi4) Secrn 70 TRANSMITTER
@3us-4) RECEWER l VIA TERMINAL )
EQUIPMENT |BI DISABLING 2013-5,-G | SERVICE UNIT(73:5,°6
) ry
FAULT (115 V AC H1) - T SERVICE
CHANNEL UNIT

NOTES: . ¢ 769137-0 (2305-5,-6) |
I-AT STATIONS USING A TERMINAL SERVICE UNIT, '@ 1S CONNECTED To2U3-2§ RIS .
OPEN. AT STATIONS USING A SERVICE CHANNEL UNIT, “R" 1S CONNECTED TO 2Vi3-2

& "q" 15 OPEN.
2-RELAY 2K3 IS CONTROLLED BY THE LOCKOUT CIRCUNT.

Abbroved Figure RM-2—Receiver/ Modulator—Block Diagram—Terminal Station
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limiter (2V7) output circuit. Be certain that
internal connection “L” is made when the receiver/-
modulator is used in either a drop repeater or a
thru repeater station and removed when used at a
terminal seation.

Operation of Relays 2K1, 2K2 and 2K3

If the i-f amplifier strip fails to function or the
incoming signal fades below threshold or is lost
completely, the positive d-c voltage (from crystal
2CR2 of the 6th receiver i-f stage) normally present
at pin 2 of 2V14 is greatly reduced, causing the
6-7-8 section to 2V14 to conduct.

At a drop or thru repeater station the 6-7-8 sec-
tion of 2V14 is a 110 mc oscillator which supplies
one of the two heterodyning frequencies to 2V10.
"The 110 mc frequency is heterodyned with the 40
mc oscillator output providing a 70 nc frequency
(110 mc — 40 mc) to keep the transmitter radiating
a quieted carrier. Relay 2K1 in the plate circuit

*

3

of the 6-7-8 section of 2V 14 is energized when 2V14
starts oscillating.

At a terminal station the 110 mc output of 2V14
is not required. Tube 2V14 is changed to a d-c
amplifier by shorting out plate coil 2147, When
2V14 is operated by an i-f failure or loss-of-signal,
relay 2K1 is energized.

Relay 2K1 Operation

Contact 3-4 closes, energizing relay 2K2.

Relay 2K2 Operation

1. Contact 2-4 opens, breaking the B+~ circuit to
limiters 2V7 and 2VS8. ‘

2. Contact 2-3 closes, grounding the plate and
screen circuits of limiters 2V7 and 2V8. ‘This, in
conjunction with the action of contact 2-4, disables
limiters 2V7 and 2V8. With no input to dis-
criminator 2V9 and mixer 2V10, any noise voltage

£ Q" 18 OPEN,
2-RELAY 2K3 IS CONTROLLED BY THE LOCKOUT CIRCUIT

MULTIPLEX ¢ SERVICE
CHANNEL SIGNALS FREQUENCY 40 MC. MOBDULATOR TOMC \F. 70MC DRIVE TO
FROM BASEBAND 52 Ji2-2 MODULATOR OSCILLATOR \E MIXER AMPUFIER 2D | TRANSMITTER
adl-2 OF 402-2) "ﬁ ) 6AHE 1 ear? ™) 6ASE ™1 () cche )
¢ ) (2v12) 2v13) ] (2V10) (2viv) PR (
nomc J
c DC TO CONTROL LOCAL
MULTIPLEX £ SERVKE owTeTy| 30MC 0SC AFC MOTOR
CHANNEL SIGNALS - i % . (ROUTED VIA SERVKE
To BaSEBAND | 2J12-5 s De 20131 | paniod- 0R Gus-1)
(415 OR 442-5) | [
SERVICE ‘ SIN RECEWVER “C,f"’f";‘m‘""‘
CHANNEL BASEBAND Iome TWO 30MC 3OMC LE. RF.  [2J] INFUT FROM
2J113-2L AMPLIFIER | | AMPUFIER ] |0CR LIMITERS AMPLIFIERS MIXER DUPLEX FILTER
auoio TOREREAER v @] (M124T7 (? GCB)G meALS (2)6CBG 317413 ()IN2I-B
SERVICE UNIT (6042 (2vie) 2vis (2ve @v7reays (2 vt THRY CRYSTAL LOCAL OSCILLATOR
R Gus-2)or L0SS-0F-| 4 | [3009T03KC 2ve) (2¢RY FREQUENCY FROM
SIGNAL INDICATION | v B TRANSMITTER UNIT
TO SERVICE CHANNAL| Yoo SEE NOTED J
UNIT(3U4-2 OR 2305+ 1 SQUELCH : °
! LoSS-OF - SIGNAL
: REMOTE -\NDICATION
|5V AC HI
\ L LoCkoUT
TO REPEATER SERYICE - RELAY No MG CIRCUIT
UNIT (6.04~4 OR GUS-4) RZE’:- 3AY v | 2xz :;t’\‘-\‘; OSCILLATOR N2AXT@VIT)
ORTO SERVICE (NoTE "2) | AC M1 |SLAVE OF 2K1 0 12477 2aT7 (2| -
CHANNEL UNIT 2Ky (2vi4) CRYSTAL 10 TRANSMITTER
(23u4-4 OR 23u5-4) | RECEIVER Cr705@cRT) via REPEATER
EQUPMENT [ 181 o1saBLING 2013-5,-6 | SERVICE UNIT(645,6
s FAULT (ISVAC HY) -
i OR 6U5-576) OR
- SERVICE CHANNEL
NCTES! . ¢ 769/38-C UNITZ3045,¢ OR
I AT STATIONS USING A REPEATER SERVICE UNIY, @ IS CONNECTED YO 2J13-2 ¢ RIS 28U5-5:6)

OPEN. AT STATIONS USING A SERVICE CHANNEL UNIT,"R™ 1S CONNEC TED TO 2J13-2

3-1F THE LOCAL RECEIVER I.F. AMPLIFIER DR THE INCOMING SIGNAL FAILS AT A REPEATER
STATION THE HOMC. 0SCILLATOR (2v14) FUNCTIONS TO SUPPLY HETERODYNE
MODULATOR LF, MIXER.NOMG-40MC I_’RODUCES THE 70MC LF. TO MAINTAIN A QUIETED TRANSMITTER CARRIER,

FREQUENCY ¥0 THE

Figure RM-3—Receiver/ModuIator—-BIock Di&gram—Drop Repeater Station
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'X’RM-S

UNIT(23J3-5 OR
23u8-5)

FROM REPEATER

- SERVICE UNIT ) FHEGUENEY a0MC MODULATOR 70 MC LE, TOMG DRIVE 10
G2 ORGIB-2IOR | &J12-2 MOBULATOR |osenL AR LE MINER AMPLIBHIR 209 | TRANSMITTER
FROM SERVICE 0 6 AHG {0 12AT 7 () 6A5€ () 8CBG Tm o)
CHANNEL UNIT (av12) @n3) A (2avin
¢303-2 0R 23u8-2)

gue-s 1O MC 1 DC 70 CONTROL LOGAL

0 SERVICE CHANNEL (ote"g) | 3OME 0SC AFC MOTOR

v 20131 (ROUTED VIA SERVICE
d@mr)tu-v or f‘.’f")

c

" -
h I
* |

\ SEE NOTE ") 1 oC
! ]
!

2-RELAY 2K3 15 CONTROLLED BY THE LOCKOUT CIRCUIT,

TO MAINTAIN A QUETED TRANSMITTER CARRIER .

\| € HANNEL BASEBAND 30MC TWO 30MC 30MC LF. R.E. &I
241132y AMPLIFIER AMPUF IER UMITERS AMPLIFIERS MIXER
a0 TereraTeR ?z)lauf (oscaf neaLS (2)6CBE wécne (VIN2i-1
SERVICE UNT(G4-2 | vIE) @v!S. vy evreave (@V1I THRY CRYSTAL LOCAL OSCILLATOR
OR GUS-2JOR LDSS-OF - \\i‘f!lc 2ve) (2CRY FREGUENCY FROM -
siGNAL INDICATION | TRANSMITTER UNIT
TO SERVICE CHANNAL ‘\-R~ see noTE™ ——J
UNIT@3U4-2 OR23uSH | SQUELCH
1L0S5-0F-5IGNAL !
| REMOTE=INDICATION
! S Vs AGHL.
TO REPEATER SERVICI : tockon T
© VICE | L~ RELAY ‘ 10 MC CIRCUIT
UNIT (6 J440R Gu5-4) | 24134 RZE:BAY v | ake ::t";"; OSCILLATOR ivern7 vl
OR TO SERVICE (noTe “2) |AC HI (SLAVE OF 2K1 M I12ATT (OI2AT 7 {2Vi8)
CHANNEL UNIT 2KD (ev14) A 10 TRANSMITTER
(23044 OR 23U5-4) |RECEIVER ckTo5@eRT) viA REPEATER
EQUIPMENT [ 81 oisasLING 2013-5,-G | SERVICE UNIT(6%-5,-¢
FAULT (1SV AC M) —=Qor€45-5-6) OR
SERVICE CHANNEL
NOTES i . . UNIT(2804-5.¢ OR
AT STATIONS USING A REPEATER SERVICE UNIT, Q" IS CONNECTED TO 2U13-2, R' IS ¢ 768139-0 2345-5:6

OPEN € 5'15 CONNECTED TO 2012-5. AT STATIONS USING A SERVICE CHANNEL
UNIT, @IS CONNECTED TO 2U12-5, "R"IS CONNECTED TO 2U13-2 £ "$"1S REMOVED.

3-)F THE LOCAL RECEWER I.F. AMPLIFIER OR THE INCOMING SIGNAL, FAILS AT A REPEATER
STATION THE 11OMC OSCILLATOR (2vi4) FUNCTIONS TO SUPPLY HETERODYNE
FREQUENCY TO THE MODULATOR I.F. MIXER,IOMC ~40MC PRODUCES THE 70 MC ).F.TO

Figure RM-4—Receiver/ Modulator—Block Diagram—Thru Repeater Station

present in the i-f amplifier is prevented from reach-
ing the multiplex equipment and service units and
from being transmitted.

3. Contact 5-7 opens. This breaks the 115 v ac
supply to AFC motor 1Bl in the transmitter, dis-
abling it for the duration of the operation of relay
2K2. :

4. Contact 6-7 closes and connects one side of
the 115 v ac supply to terminal 3 of relay 2K3.

Relay 2K3 Operation (Lockout Circuit)

The lockout circuit consists of several stages of
audio (noise voltage) amplification 2V17 (1-2-3),
2V17 (6-7-8) and 2V18 (1-2-3), a crystal rectifier
2CR7, a d-c amplifier 2V18 (6-7-8) and d-c relay
2K3. The action of the lockout circuit is controlled
by the voltage present at the junction of resistors
2R21 and 2R127 or for reference purposes at the
more easily identified SIG jack 2J4.

Receiver Equipment Fault

If the i-f amplifier fails to function normally, the
d-c voltage present at 2J4 drops sufficiently to cause
relay 2K1 to operate relay 2K 2, closing contact 6-7.
Any noise voltage present at 2J4 is too weak to
activate the lockout circuit so relay contact 2-3
of relay 2K3 is closed (2K3 not operated). 'This
condition completes the 115 v ac circuit to the fault
reporting equipment and to the switching unit at
stations that have standby facilities, thereby initiat-
ing the report of a receiver failure and at standby
stations the switchover to the standby radio equip-
ment.

Loss-of-Signal Remote-Indication

A loss-of-incoming-signal condition causes a de-
crease of the dc voltage at 2J4 sufficient to operate
relays 2K1 and 2K2. It also causes an ac noise
voltage at 2J4 which is impressed on 2V17-2, am-
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plified through three audio stages, rectified by diode
2CR7 and impressed on the grid of d-c amplifier
2V17 (6-7-8). The resultant plate current flow
operates lockout relay 2K3. Contact 2-3 breaks,
opening the 115 v ac circuit to the switching unic
at standby stations, thereby preventing switchover.
Contact 3-4 closes, completing the 115 v ac circuit
through 2J13-2 to Service Channel Unit MI-31140,
Coder Unit MI-31138 or Decoder Unit MI-31139
thus reporting a loss-of-signal remote-indication.
At standby and indicon service channel system: sta-
tions tubes 2V'17, 2V18 and telay 2K3 are always
required. At non-standby stations using Repeater
Service Unit MI-31495 or Terminal Service Unit
MI-31496, tubes 2V17, 2V18 and relay 2K3 are
omitted and connection “I” ties pins 2 and 3 of
2X19 together. This connection is necessary for
the proper operation of the receiver equipment faule
circuit at stations using MI-31495 or MI-31496.

CONTROLS

a. The Cavity Tuning control (2Z1) is used to
tune the mixer cavity to the frequency of the in-
coming signal,

b. The REL. OSC. control (2R46) adjusts the
grid bias of the dc amplifier section of 2V14 there-
by controlling the condition under which the tube
will conduct and 2K1 will operate,

c. The DISC pin jack (2]J5) is used to connect
test meter 1M1 to the output of the discriminator to

determine if the i-f frequency is centered at 30 mc. .

d. The SIG. pin jack (2]J4) is used to connect
the test meter 1M1 to measure the signal voltage of
the i-f section when tuning the receiver.

e. The CUR. (2]J14) pin jack is used to connect
the test meter 1M1 when tuning the 40 mc f-m osc.
of the modulator section,

f. The FREQ. (2]7) pin jack is used to connect
the distortion and modulation test unit to the modu-
lator while aligning the receiver.

g8 The XTAL. CUR. pin jack (2J3) is used to
connect the test meter 1M1 when adjusting 2J2
of the mixer cavity for proper crystal excitation.

h. The 110 MC INPUT (2]8) coaxial terminal
is used to connect the 110 mc output of the terminal
AFC unit to the receiver r-f mixer grid. It is used
only at terminal stations. ’

i. The 70 MC OUTPUT coaxial terminal (2J9)
is used to connect the 70 mc output of the modu-
lator section to the.transmitter 70 mc input.

j. The LOCAL OSC coaxial terminal (2]2) is the
input terminal for connecting a portion of the out-
put of the transmitter local oscillator to the mixer
cavity.

k. The Receiver Baseband Gain control 2R107 is
a screw driver adjusting potentiometer for regulat-
ing the signal voltage level from amplifier stage
2V15 to the baseband unit and to the signal chan-
nel amplifier stage 2V16. This control, located in
the rear of the unit, is adjusted and sealed at the
factory and normally requires no adjustment in the
field.

I. The Modulator Gain control 2R109 is a screw-
driver adjusting potentiometer for controlling the
amount of signal voltage from the baseband unit
applied to the 40 mc modulator stage 2V12. This
control, located in the rear of the unit, is adjustéd
and sealed at the factory and normally requires no
adjustment in the field.

m. The NOISE GAIN potentiometer 2R115 is
a control for regulating the amount of noise signal
to amplifier 2V17 (G-7-8).

n. The “OPR CUR” jack 2J15 is for monitoring
the operating current of the dc amplifier 2V18
(6-7-8) when adjusting the noise gain control.

o. The TUBE CHECK pushbutton 2S1 is used to
reduce the filament voltage of the tubes for the
purpose of checking their operating condition.

p. The SERV CHAN GAIN control 2R140 is

used to adjust the input to the service channel

amplifier 2V16.

MAINTENANCE

General Notes

The majority of tubes in the receiver/modulator
can be checked while the unit is in operation by
use of TUBE CHECK pushbutton 251. With the
unit operating normally connect SIG jack 2J4 to
test meter 1M1 and note the current reading. If
this reading drops more than 50% when 251 is
depressed there is a near-failure tube probable
in one of the first five 30 mc i-f sockets (2V1

thru 2V5). If the current read at the 40 mc OSC
CUR jack drops more than 209 with 281 depressed
it is probable that either 2V12 or 2V13 are near
failure. If this check is satisfactory, a check -of
2V10 and 2V11 is possible by observing the rf
monitor meter IM2 reading. If its reading drops

more than 60% a near-failure tube is probable in

sockets 2V10 or 2VI11. A check of 2V6 thru
2V9 and 2V15 is possible by monitoring a received
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multiplex signal. If the level of this signal varies
more than =2 db a probable near-failure tube
exists in one of these sockets.

Regarding changing tubed in the receiver/modu-
lator it should e cautioned that certain tubes
should be replaced only if absolutely necessary. 2V8
(2nd Lim.), 2V9 (Discr.), 2V12 (Mod.), and 2V13
(Osc.) have effects upon the modulation and de-
modulation linearity of the system. As a conse-
quence these should not be changed unless com-
plete tube failure makes it necessary.

The changing of these tubes may affect the
linearity of these stages. Do not attempt a linearity
realignment unless the cross talk between channels
is noticed to increase intolerably. See the CIRCUIT
ALIGNMENT section following, if linearity align-
ment is required.

If either 2V12 or 2V13 are changed, the fre-
quency of the 2V13 oscillator should be adjusted to
40 mc by varying 2157 “40 MC OSC” only. When
measuring the frequency of the 40 mc oscillator
there must be no modulation on it. To make sure
there is no hum input, pull out the baseband plug
feeding the receiver/modulator during the meas-

* urement. If 2V14 is changed the frequency and

operating point of the 110 mc oscillator will need
to be rest.

The information required for checking and ad-
justing the frequency of the 40 mc and 110 mc
oscillators will be found in the INITIAL ADJUST-
MENT procedure of the system instructions and the
CIRCUIT ALIGINMENT section following.

When replacing a 1N21B Crystal, caution must
be exercised to prevent damaging the crystal by
static discharge. To prevent this, one hand should
be grounded to the chassis before the crystal is

allowed to touch any part of the equipment. A |

soldering iron should never be used on circuits
connected to the IN21B crystal without unplugging
the iron for the period of use. AC leakage current

may otherwise burn out the crystal. The 1N21B -

crystal current should never be allowed to exceed
a:meter reading at 2J3 of 200 pa.

‘1f a tuning coil in the 30 mc i-f or 70 mc i-f
circuits should open or become damaged, install a
replacement coil with its core turned in the same
amount as in the faulty coil. When thus repaired
these circuits will be adequately well aligned,

Tuning coils of the frequency modulator stages
2V12 or 2V13 and discriminator stage 2V9 cannot
be replaced without alignment of those circuits.

The plug-in electrolytic capacitor 2C71 should {¥

bé replaced after being in use continuously for one
year. : '

- Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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The schematic of figure RM-11 shows the dc volt- '

age values at all pertinent circuit check points. Cer-
tain of these points contain double voltage read-
ings, Wherever these readings occur, except for
standby lockout circuit 2V18, the value above the
line is the voltage with no signal at the receiver in-
put and the value below the line is present with a

saturating signal. For 2V18 the upper value is for -

little or no signal and the lower value is with tube
2V1 removed.

CIRCUIT ALIGNMENT

The following instructions describe the process
for complete realignment of a receiver/modulator
unit. It is strongly cautioned that before such a
realignment be attempted full familiarity with. the
unit be obtained and all of the recommended test
equipment listed in the test equipment tables of
the system instructions be assembled. :

The test items specified in the following align-
ment procedures refer to the test equipment items
listed in the test equipment tables of the system
instructions.

Limiter Alignment "

a. Remove 2CR1. Attach the sweep genefator '

output to the junction of 2C42 and 2C45; attach
the scope lead to the junction of 2L40 and 2R37;

attach test equipment item 27(a) between ground

and 2C139. Set the sweep generator output low
enough so that the stage has not started to limit
and the scope response is sharp. Peak 2L35 at
30.0 mc. \

NOTE: In this and other applications, use a
10 microhenry r-f choke with leads approxi-
mately one, inch long (test item 27(d)) in

series with the scope lead. . ,

b. Repeat the above, peaking 2L31 with the
sweep generator attached to the high side, of 2L27
and the scope attached to 2V7-6. Remove test
equipment item 27(a). !

30 MC IF Alignmene

a. Remove the rubber base cement used to pre-
vent the cores of the i-f transformers from moving.

Use a sharp instrument to loosen the edge of the

seal and then peel off the cement. -

b. Apply the output of the 30 mc sweep gen-
erator to the bottom end of 2L22, ground pin-1 of
2V4 to the center pin of the socket with a test prod,
and attach the scope to the junction of 2C37 and
2R21. Adjust the output of the sweep gengratar for

: : 1
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approximately --0.2 v dc at 2R21 with the “sweep”

knob in the “narrow” position. Turn on the sweep
generator markers at 25.6 mc and 34.4 mc. With
the “sweep” knob in the “wide” position, align
thie stage for symmercrical response, (sxages will vary
from critical coupled to somewhat less than critical
coupled) and for band-width such that the two
markers fall on the 50% response point. It will be
found that 2125 and 2L27 act much the same as the
‘primary and secondary respectively of a double-
tuned circuit. 2L26 controls the primary-to-
secondary coupling and consequently the stage
bandwidth.
NOTE: Solder a 100 K ohm isolation resistor
_in series-with the Voltohmyst test-probe.
c. Connect the sweep generator to 2L17, ground
2V3-1, connect test equipment jtem 27(c) (see
figure RM-6) to the bottom end of 2C27, and
attach the ‘scope to the alignment jig. With the
scope gain on maximum, adjust the sweep gener-
ator output for the minimum value providing an
" adequate picture. Align 2L20, 21 and 22 as above
except place the 25.6 mc marker at the 60% response

point and the 34.4 mc marker at the 409 response

point as.shown in figure RM-5.

This is déne so that when the slight capacity
added by the alignment jig is removed, the stage
will be properly centered around 30 mc.

d. Apply the sweep generator to 2L12, ground
2V¥2-1, attach the alignment jig to the botiom of
2C21, and apply capacitor test equipment item
27(e), to 2V5-5 so as to ground this point to r-f
only. 'Align 2L15, 16 and 17 as in (c). .

e. Align 2L10, 11 and 12 as in (d) by moving
all test equipment items forward one stage.

f. Attach the 680-ohm - 47 ohm resistor com-
bination, test equipment item 27 (b) (see figure
RM-8), berween the screw directly above 2L3 and
the standoff insulator connection to 2L1.

Align 2L5, 6 and 7 as in (d) by moving all test
equipment items forward one stage except apply
sweep generator through a 1500 mmf ceramic
capacitor to 2Vi-L.

.8 MC 34.4 MC
A-8879627

Figure RM-5—30 mc IF Response Curve
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g. Attach the sweep generator to the high side
of the 47 ohm resistor, the scope to the junction of
2L3 and 2R86 and r-f ground 2V2-5. Align 2L1, 2 -
and 3 for a flat-topped response regardless of the
stage bandwidth unless this bandwidth is less than
88 mc. In this latter case align for 8.8 mc
bandwidth.

Since the alignment jig i$ not used in this case
the stage is to be aligned symmetrically about 30
mc as in (b) with the two markers at the same
percentage response, '

Remove test equipment item 27(b).

h. To insure that the limiter interstages are
acting as limiters, connect the sweep generator to
2L22, the scope to the junction of 2L40 and 2R37,
and test equipment item 27(a) to 2C139. Starting
with a low enough sweep generator output so that
the picture viewed is a sharply peaked response,
increase the output and observe that the response
broadens out and reaches a limiting value. Repeat
with the scope on 2V7-6. '

NOTES: 1. To minimize spurious interstage
coupling, the ground return connection of the
sweep generator should always be kept to the
left of the point at which the sweep generator
is being applied (as viewed from the rear of
- the chassis).

2. The sweep generator output cable is to be
terminated in 68 chms at the cable end. The
leads from the end of the cable to the point of
use should be kept as short as. possible—cer-
tainly under 2”. ‘

3. To obtain an i-f response centered around
30 mc, it may be necessary to slightly favor
either band edge marker at the expense of the
other. Depending upon how well the results
of test (b) (IF Response Check) indicate i-f
symmetry, a touch method for tuning the i-f's
a bit high or low, may need to be used.

»

. R-F Test and I-F Gain Check

Insert 1N21B crystal.

CAUTION: Ground the body to the receiver
chassis before inserting the crysial to prevent
static discharge from damaging the crystal.

a. Apply the transmitter local oscillator fre-
quency to 2J2. Adjust the position of 2J2 for
2J31 = 504a. With no input signal to the i-f or
¢-f note the value of 2J4E due to amplified noise.
If this reading is below 0.1 volt, the i-f has insuf-
ficient gain and the quality of the i-f tubes should
be investigated. ‘The 0.1 volt reading is equivalent

to a reading of 5 pa using the 200 pa test meter.

b. Maintaining the loécal oscillator feed ‘ at
2J31 = 50 ua attach test equipment item 16, the

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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ASSEMBLY

PARTS LIST

PART

DESCRIPTION

100 MMF £ 20% FEED THROUGH
CERAMIC CAPAGITOR 300V

SEKN 210% Vg WATT
ALLEN DRADLEY RESISTOR

CX 705 GERMANIUM DIODE
(RAYTHEON)

0.68 MMF 1 10% GAPACITOR
(STACKPOLE)

SPRING DETAIL

:“i HARDEN PART | TO SPRING
125° ) TEMPER AFTER FORMING.

A HOLE .228 DIA.
8 HOLE .041 DA,

PART 1+ .0I%9
QUARTER HARD BERYLLIUM
GCOPPER

PART 2: .0684 HARD COPPER

SOFT SOLDER PART 2 TO PART 1.

B8-149 702.0

Figure RM-6—30 mc

r-f signal generator. Note the reading of 2J4E on
noise with the signal generator off. Turn on the
signal generator and adjust its frequency to that
normally received. Fine tuning is accomplished
by tuning for rero discriminator current (2J5).
Increase the 2J4E reading by the noise figure factor
listed below (depending upon the original noise
reading). -

2J4E on Noise Nosse Figure Factor

.05 v to 0.1 v 1.6 x

0.1 vitoO4v 1.5 x i
04 vito08v 14 x

Note the signal generator reading in microvolts.
It should be equal to or less than 4.2 pv. This figure
corresponds to a noise figure of 12.0 db.:

NOTE: For all of these tejts a short, low

loss r-f cable must be used to connect the r-f
test equipment to the receiver.

I-F Response Check

a. Calibrate the discriminator (with the i-f cover
on) by applying high level, saturating signals to
the i-f at 28, 30 and 32 mc, recording the discrimi-
nator voltage for those frequencies,

" Connect the r-f signal generator to 2J1 and apply

IF Alignment Jig

a signal at the frequency of the assigned received.

+ signal. Adjust its exact frequency so that the i-f

frequency is 30.0 (0 current at 2]J5) mc and adjust
the level for 2J4E = 1.0 v. Adjust the slug of 2Z1
for a peak reading. Vary the signal generator fre-
quency (keeping its output constant) and note
2J4E for i-f signals of 28.0 mc and 32.0 mc. The
i-f response in db, defined as :

E(28 mc or 32 mc)

20 log1o
E(30 mc)

. should not vary from the 30 mc value by more than

+1.5 db.

NOTE: In this case and others when a sat-
urating 30 mc i-f signal is desired, the maxi-
mum output of the i-f signal generator will
suffice. It should be fed into the i-f strip
through the hole in the cover just above the
hole for the tuning slug of 2L2.

70 mc |I-F Alignment

a. Connect the "70 MC OUTPUT” of:the re-
ceiver/modulator to the 70 mc jack of test equip-
ment item 27(f) (see figure RM-7) using the 70
mc coaxial cable that is normally connected to the

. Transmitter 70 MC INPUT.” (No other cable

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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‘f RM-10

should be used.) Attach the scope to the “d-c”
pin of test item 27(f) (70 mc dummy load) and
the sweep generator, with 70 mc sweep at full out-
put, to 2V1il.1. Align the output necwork, by
tuning 2155 and 2L56 so that the response is sym-
metrical and the 64 mc and 76 mc pips fall ac the
70% response point.

b. Connect the sweep generator to the hot end
of 2L50. With the scope still on “d-c”, reduce the
output of the sweep generator until the observed
scope picture height is roughly the same as it was
in (a). Connect the scope to 2V11-6. Align 2L52,
53 and 54 as above for symmetrical response and
for pips at the 70% response points.

Mixer Circuit Alignment

Using the megacycle meter (test equipment item
12) adjust the 40 mc oscillator (2V13) so that
its frequency is 40.0 mc. Make sure that 2]J14I
(as measured with the 200 ua meter, test item
14) is reading a reasonable value—between 465 pa
and 480 pa. Apply a 30.0 mc saturating signal to

the 30 mc i-f. Metering the voltage at the “d-c”
terminal of 70 mc dummy load, peak 2L49 and
2L50. This must be done very carefully since the
maxima are quite broad. The rectified dummy load
dc voltage should be 1.5 volts or greater. Wire ""L”
must be connected for this test.

Fault Oscillator/Relay Adjustment

a. Turn 2R46 maximum clockwise to insure
strong oscillation of 2V14. Using the megacycle
meter (test item 12) set the oscillator frequency to
110 mc. The rectified dummy load dc voltage should
be 1.5 volts or greater.

b. To adjust the REL/OSC CONTROL 2R46
connect the r-f signal generator (test item 16)
to 2J1. With the signal generator at zero output,
plug the 1M1 meter lead into the SIG jack and
note the noise reading on the test meter. Turn up’
the signal generator output until a reading of 20
pa plus the noise reading is obtained. Then turn
the REL/OSC CONTROL fully clockwise and then
carefully counter-clockwise, stopping when the

R tW
GHASSIS
ASSEMBLY
BCHEMATIC
Le SR
J @ 0
o
[} og
S > | —¢
T

L’\.OG4 ALUMINUM

A |.120 DIA. | 5 HOLES
B8 | TAP 4-40 | 4 HOLES
e G | g 014, 1 HOLE

1
NOTE + BEFORE USING IN A TEST GIRCUIT,
THIS UNIT MUST BE ALIGNED : .
USING A SWEEP GENERATOR AND .
A WELL ALIGNED REGEIVER/MOD-

UL ATOR.
PARTS LIST
PART DESCGRIPTION
[ 12 MMF £5% G.P.
G2 |270 MMF x10% G.P
GR IN34

I BNGC JAGK

LI [3 TURNS %28 ON IF TYPE FORM
L2 {6 TURNS # 28 ON IF TYPE FORM
RI [2.7K 8% V2w ALLEN BRADLEY
R2 [47K £B% !/2W ALLEN BRADLEY

8- 1497038~¢

‘ Figure RM-7—70 me¢ Dummy Load
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relay clicks. The relay should now operate and the
110 mc oscillator become operative and inoperative
as the signal is removed and reapplied.

Discriminator Alignment

a. Remove wire "L.” ‘Turn controls 2R107 and
2R 109 on the receiver/modulator unit to maximum.
Attach the distortion and modulation test unit, test
equipment item 11, to the receiver/modulator,
putting only the 30 mc probe and the 40 mc probe
in place. With the “40 mc Var” oscillator, and
*40 mc Xtal” oscillator on, locate the beat between
‘the two with the “40 mc Var” control. Note dial
reading. With “"40 mc Xtal” oscillator off, adjust
2L57 until the 2V13 oscillator beats with the “40
mc Var” oscillator. Turn off the “40 mc Var”
oscillator,

NOTE: For all of this test the covers for

both the 30 mc i-f and the oscillator-mixer sec-

tion must be kept on. '

b. Plug in the baseband connection. Apply the
transmitter local oscillator frequency to 2J2. Ad-
just the position of 2J2 for 2J31 = 50 pa.

Each distortion and modulation test unit is fac-
tory adjusted so that its meter (M1) will read 100
for 750 kc deviation when the meter is on the
“35 mc Osc” position at which time it reads the
tone level being supplied to the 35 mc modu-
lator /oscillator. For an average modulator section
(in the receiver/modulator unit) a reading of 60
will result in a 750 kc deviation, with the meter
switch on the “"Rec-Mod” position.

Put the operation switch in the “Discr” position.

. With meter on “35 mc Osc.” adjust Osc. B on
50 kc for a reading of 100. With the meter on "Rec.
Mod.” adjust Osc. A on 70 kc for a reading of 60.

With the meter on 0 db and Osc. B changed to 30

ke, adjust "*30 ke Gain” for full scale (0 db) reading.
With Osc. A on the 70 ke and 80 kc positions, and
Osc. B on 50 kc read the intermodulation products
at 30 kc with the meter. In the 70 kc and 80 kc
positions the unit is measuring the products due
to third and second order intermodulation respec-
tively. Adjust the discriminator so that both 70
kc and 80 kc products are minimum. It should be
possible to align the units so these products are
below —43 db, however a value of —40 db will pro-
vide satisfactory service.

In aligning the discriminator it will be found
that 2L41 primarily adjusts the high frequency
peak and 2L42 primarily adjusts the low frequency
peak. The 70 kc product is determined by the
separation of these two peaks and the 80 kc produce
is determined primarily by the 2L40 tuning,.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6 - 1
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Figure RM-8—30 mc Alignment Resistor Network

During this and the remaining intermodulation
tests, the discriminator (2J5) reading must be kept
on zero (=+0.1 v) by varying the frequency of the
test unit 35 mc oscillator after first ascertaining
that the 40 mc oscillator is on frequency. Also, in
tuning the discriminator the condition shall be
maintained that: the discriminator d-c ousput for
a saturating CW signal of 30.0 mc must be zero
volt £0.1 v. .

¢. Test the discriminator linearity at half devia-
tion using essentially the same procedure as above,
except use readings of Y2 the above for the oscil-
lator levels. (Readjust the *30 kc Gain” for full
scale reading in this revised condition.) It should
be possible to align the units so that in thig case
the products will be below -51 db, however, a
value of —45 db will provide satisfactory service.

¢ 1 }

- Modulator Alignment

a. Continuing with the test unit, change to the
“overall” test position. With the meter ‘ot “Rec
Mod"”, “Osc. A” off and “Osc. B” on 50 kc adjust
the output of “Osc. B” to 60. With "Osc. B” off
and “Osc. A” on 70 kc adjust its outpat to 60.
With both oscillators on and Osc. B on 30 kg,
adjust “30 ke Gain” for full scale on meter “O db”.
With “Osc. A” on 80 kc, tune 2L58 for minimum
meter reading. Check the meter reading with oscil-
lator A on 70 ke. It should be possible to align the
units so that these products are below —43 db, bhow-
ever a value of —40 db will provide satisfactory
service. o

b. Test the overall operation at half deviation
using essentially the same procedure as above ex-
cept using a meter reading of 30. (Readjust 30
kc Gain” for full scale.) It should be possible to
align the units so that in this case the products will
be below -51 db, however a value of —45 db ‘will

provide satisfactory service, ,
1

B
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T rye14
NOTES: 1. Since an average reading of 60 is Var" oscillator as a deviation meter, set the test
used for the receiver 40 mc modulator, occa-  switch to the OVERALL position, turn Osc A off,:
sionally difficulty may arise due to over-deviat- Osc B on 30 kc and adjust the 30 kc level until
ing an unusually sensitive modulator. If there the peak deviation is exactly =750 kc. Measure
is doube, calibrate che individual modulator as the required modulator input. Limiw 0.24 v to
is generally described in (c) below. 0.37 v rms. Note the test unit meter current read-

2. In all discriminator and modulator align- ing and use this value in place of the average value

ment tests the 200 pa test meter must nof be of 60.

connected to 2J5.
Baseband Amplifier Check

c. Connect the electronic voltmeter test equip-
ment item 3 between 2J12-2 and ground on the a. Maintaining the conditions above, meter the

receiver/modulator. Using the test unit “40 mc 30 kc voltage on 2J12-5. Limits 0.75 vto 1.5 v.

TYPICAL RECEIVER/MODULATOR VOLTAGE AND METER READINGS

The following are approximate voltages existing between individual tube pins and ground as measured
with the Voltohmyst with a 110k resistor in series with the probe. In the case of signal-dependent voltages
the left-hand value is for no signal and the right-hand value for high signal. All voltages are dc unless

otherwise noted.

Pin Pin | Pin | Pin | Pin |. Pin Pin | Pin | Pin
Tube| Type Function #1 #2 #3 #4 #5 #6 #7 #8 #9
2V1 [ 6CB6 | LF. -20 0 6.1 ac 0 60 60 0 - —_
2V2 | 6CB6 | I.F. 0 1.0 6.1ac 0 80 80 0 - —
2V3 | 6CB6 | LF. 0 10 | 6lac| © 80 80 0 - -
2v4 | 6CB6 | LF. 0 1.0 | 62ac| 0 80 80 0 - -
2V5 [6CB6 | LF. ' 016 | 1.2,1.3]| 6.2ac 0 80,70 | 80,70 0 —_— —_
2V6 |6CBG | LF. 0-2.0 | 1.2,1.3| 6.2ac 0 80,65( 80,65 0 — —
2V7 |6CB6 | LF, 0 3.0 6.3 ac 0 100 100 0 — —_—
2v8 |6CBG | LF. 0 25 | 63ac| 0 100 | 107 0 - | -
2V9 |6AL5 | Disc. 0 -3.4 0 63ac | wvar 0 -34 | — —
2V10 | GAS6 | Mixer ~1.8,-.03| .85,.55 | 6.3 ac 0 33,64 33,64 0 — -
2V11 |6CB6 | Amp.’ 0 14 6.3 ac 0 100 100 1.4 — —
2V12| 6AHG6 | Mod. 3.5 7.0 6.3 ac 0 160 135 7.0 - —
2V13 | 12AT7| Osc. 160 2.7 4.4 0 0 160 | +27 | 44 | 63ac
2V14| 12AT7| Osc/Relay 26,12 | 0.1,27| 25° 0 0 215,250 | 26,12 | 32,24| 6.3 ac
2V15| 6CB6 | B.B.Amp. 3.2 4.1 6.3 ac 0 210 65 4.1 - -
2V16| 12AT7| S.Ch.Amp. 75 0 1.5 0 0 165 0 1.8 | 63ac
2V17{ 12AX7| Lockout Amp. 125 0 1.5 0 0 125 0 1.5 | 63ac
2V18| 12AT7| Lockout Amp. 90 -3.0,0 2.0 0 0 200,250 | 33.0 | 35,15 6.3ac
Voltages are positive unless noted. Var.—variable with received frequency.

The following are typical readings obtained using the 200 microamperes test meter (1M1) in the trans-
mitter unit.

Xtal Cur, - (2J3): -50 pa
Sig. (2]J4): +5 pa no signal; +140 pa high signal
Disc. ~ (2]5): zero for 30.0 mc I. F. signal; up to =150 pa for off freq. signal. A typical value
' is 30 pa for carrier frequencies different from 30 mc by +1 me.
Grid Cur. (2J14): 470 pa
Lockout Cur, (2J15): 110 pa with no signal or low signal
55 pa with 2V1 removed from the socket

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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NOTE: ‘The components affecting this out-
put include 2V8. If it is necessary to change
2V8 in order to pass the above test, (b) and
(¢) of Discriminator Alignment must be re-
done. As an aid to isolating low baseband oue-
put difficulties, it may be desirable to note the
discriminator deviation sensitivity. This has
been found to average around 0.4 v rms for a
peak deviation of *0.75 mc. This voltage is
measured at 2C61 with the electronic voltmeter.
.A 10 microhenry choke must be used in series
with the hot lead of the electronic voltmeter.

Baseband Gain Control and Modulator Gain
Control Adjustments

a. Maintain the distortion and modulation test
unit set up as above, except remove the lead feeding
the baseband output (2J12-5) to the test unit.
Place a 22,000 ohm resistor between 2J12-5 and
ground to properly terminate the baseband output.

b. Using the distortion and modulation test unit
35 mc modulated oscillator or some other source of
standard deviation, calibrate the discriminator de-
termining what ac voltage it delivers when the i-f
signal is deviated *1.5 mc.

c. Apply a 5 kc tone at a level of 0.85 volts to
2J12-2. Adjust the modulator gain control 2R109

until the discriminator voltage is. the value meas-

ured in (b) above.

'd. Measure the voltage between 2J12-5 and
ground and adjust the baseband gain control 2R107

for 1.2 volt” cutput.

Service Channel Amplifier Check

Apply a voltage at 1 kc from test equipment
item. 2 to 2J12-2 at a level of 0.0425 v rms. This
will deviate the oscillator by =75 kc. The service
channel output from 2J13-2 into 10k ohms should
then be greater than 7 volts with. 2R140 at its
maximum clockwise position. Adjust 2R140 for
a 7 volt output. Remove the resistors placed be-
tween 2J12-5 and ground and between 2J13-2 and
ground.

For additional information on the use of the
Distortion and Modulation Test Unit MI-31023-A
(test item 11) consule the instructions supplied
with the unir.

If the receiver/modulator unit is to be used in
a terminal station remove wire “L”. Retain this
connection if the unit is to be used in a repeater
station. Apply core sealing material to the tops

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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of all tuning coils except 2L47 and 2L57. Also seal
2R107 and 2R109.

Service Channel Options

In order that the stations will operate correctly
when using either of the service channel and fault
systems (Repeater Service Unit MI-31495 and Ter-
minal Service Unit MI-31496 or Service Channel
Unit MI-31140, Indicon Coder MI-31138 and
Indicon Decoder MI-31139), the receiver/modula-
tor unit must be correctly connected internally to
accommodate the specific equipment used. Figure.
RM-11 contains the information for making these
connections.

Locko;;t Circuit

The lockout circuit of the receiver/modulator
unit is used at all standby stations and at non-
standby stations using the indicon service channel
system (Service Channel Unit MI-31140, Indicon
Coder Unit MI-31138 and Indicon Decoder Unit ,
Mi-31139). :

To test and adjust the lockout circuit of the
receiver/modulator perform the following s;éps:

1. Remove the rf signal from the receiyer[modu-
lator. Remove 2V1 and lockout relay 2K3. .

2. Turn the ."NOISE GAIN” potentiometer
2R115 fully clockwise. Note the current reading at
the OPR CUR jack (the 0 to 200 pa testimeter
located in the transmitter may be used). The
current should read between 40 and 60 pa.

3, Maintaining conditions as above, insert the

 lockout relay. The “OPR CUR” current should not

rise more than 5 pa above the value noted in (2)
above. : i

4. Maintaining conditions as above replace 2V1.
The current at the "OPR CUR” jack should read
between 110 and 190 pa. ‘

5. Vary the "NOISE GAIN” potentiometer.
Starting at the fully counter-clockwise position,
note the OPR CUR reading at which the lockout
relay just operates. This should be no ‘more than
25 pa above the reading of (2) above. ‘Adjust the
“NOISE GAIN” for an “OPR CUR” reading of

110 pa.

NOTE: The current at the “OPR CUR” jack
is dependent on the strength of the applied r-f
signal. Therefore when an r-f signal is ap-
plied to the receiver/modulator the “OQPR
CUR” reading may drop from the 110 ua value
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set above, With a very strong signal the cur-
rent reading may drop to approximately the
reading of (2) due to the saturation of i-f
stage 2V5 which limits off the noise on the
signal. Thus, when adjusting the “NOISE
GAIN" control for the proper current reading
it is important to remove the r-f signal from
the receiver/modulator.

6. Check operation of the receiver/modulator re-
lays and the lockout relay using the following

Voltage | Voliage
between | between
Condition B+ at 2J11-5 2J11-3
2V1s-5 and and
2]13-6 2J13.4

With r-f signal 210 vdc | 115 v ac 0
No r-f signal 0 0 0
2V1 removed 0 0 115 v ac

7. Restore the receiver/modulator to normal

table: operating conditions.
REPLACEMENT PARTS LIST

Symbol No. Description Drawing No. Stock No.
2C1 Part of 2Z1.
2C2 i Capacitor, fixed, ceramic, 1500 mmf 100 —0%, 500 v. ............ 449696-3 73748
2C3 Capacitor, fixed, mica, 1000 mmf ==10%, 500 v. .................. 984002-121 94189
2c4 Capacitor, fixed, ceramic, 220 mmf =109, 500 v. ... .. P 735717-33 102015
2C5 Not used. . )
2C6, 2C7 . Capacitor, fixed, ceramic, 1500 mmf 4100 -0%, 500 v. Same as 2C2.| 449696-3 73748 .
208 Not used. ' :
209 ° .| Capacitor, fixed, ceramic, 220 mmf 109, 500 v. Same as 2C4 .. ... 735717-33 102015
2C10 ‘ Capacitor, fixed, ceramic, 68 mmf =109, 500 v. .................. 735717-427 © 93602
2C11, 2€12 Not used. \
2C13 - ' Capacitor, fixed, ceramic, 1500 mmf 100 ~0%, 500 v. Same ss 2C2..| 449696-3 73748
2C14 Not used.
2C15 Capacitor, fixed, ceramic, 220 mm{ =10%, 500 v. Same as 2C4 ....| 735717-33 102015
2C16 Capacitor, fixed, ceramic, 68 mmf +£10%, 500 v. Same as 2C10 .. .| 735717-427 93602
2C17 Not used, ] :
2C18 - Capacitor, fixed, ceramic, 1500 mmf 4-100 ~09%, 500 v. Same as 2C2.| 449696-3 73748
2C19, 2C20 Not used,
[ 2C21 ‘ Capacitor, fixed, ceramic, 220 mmf{ +10%, 5006 v. Same as 2C4 ....| 735717-33 102015
2C22 Capacitor, fixed, ceramic, 68 mmf +109%, 500 v.. Same as 2C10 ... .| 735717-427 93602
2C23 Not used. )
2C24 Capacitor, fixed, ceeamic, 1500 mmf 4100 ~0%, 500 v. Same as 2C2.| 449696-3 73748
2C25, 2C26 Not used.
2C27 Capacitog, fixed, ceramic, 220 mmf 109, 500 v. Same as 2C4 ... | 735717-33 102045
2028 ' Capacitor, fixed, ceramic, 68 mmf =109, 500 v. Same as 2C10 ....| 735717-427 93602 |
2C29, 2C30 Not used.
2C31 Capacitor, fixed, ceramic, 1500 mmf 4100 ~09%, 500 v. Same as 2C2.| 449696-3 73748
2C32 Not used. )
2C33 Capacitor, fixed, ceramic, 220 mmf{ =109, 500 v. Same as 2C4 ... | 735717-33 1020135
2C34 Capacitor, fixed, ceramic, 68 rnmf =109%, 500 v. Same as 2C10 ....| 735717-427 93602
2C38 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2 | 449696-3 73748
2C36 Capacitor, fixed, ceramic, 1500 mmf 209, 500 v. .............. .. 88641872 204866
2C37 Capacitor, fixed, ceramic, 220 mmf == 10%, 500 v. ................ 984002-181 94222
2C38 Not used. e g
2C39 . Capacitor, fixed, ceramic, 1500 mmf{ 100 0%, 300 v. Same as 2C2 | 449696-3 73748
2C40, 2C41 Not used. : '
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Symbol No. Description Drawing No. Stock No.
2C42 Capacitot, fixed, ceramic, 220 mmf -109%, 500 v. Same as 2C4 .. .. | 735717-33 102015
| 243 Capacitot, fixed, ceramic, 470 mmf *£10%, 500 v. .......... ... .. 735717-37 94223
2C44 Not used.
2C45 Capacitor, fixed, ceramic, 68 mmf ==10%, 500 v. Same as 2C10 ... | 735717-427 93602
2C46 Capacitot, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2 | 449696-3 73748
2C47, 2C48 - Not used.
2C49 Capacitor, fixed, ceramic, 220 mmf +10%, 500 v. Same as 2C4 .. .. | 735717-33 102015
2C50 Capacitor, fixed, headed lead, 4.7 mmf 20%, 500 v. .......... .. .. 99327-6 54402
2Cs51 Capacitor, fixed, ceramic, 470 mmf =10%, 500 v. Same as 2C43 ... | 735717-37 94223
2052 Not used.
2C53 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 .... | 735717-427 93602
- |2C54 Capacitor, fixed, mica, 1000 mmf +10%, 500 v. Same as 2C3 ..... 984002-121 94189
2C55 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2 | 449696-3 73748
2C56, 2C57 Not used. :
2C58 Capacitor, fixed, ceramic, 22 mmf +10%, 300 v. .... . ............. 735717-21 59437
2C59, 2C60 Capacitor, fixed, mica, 1000 *10%, 500 v. Same 8s 2C3 ... .. .. . 984002-121 94189
2C61 Capacitor, fixed, mica, 50 mmf £10%, 500 v. .................000s 984002-161 94224
2C62 Capacitor, fixed, paper, 0.01 mf *10%, 400 v. .............. ... .. 735715-163 73561
2C63 to 2C68 Capacitor, fixed, ceramic, 220 mmf =109, 500 v. Same as 2C4 ... . | 735717-33 1020158
2C66 Capacitor, fixed, ceramic, 1500 mmf =£20%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C67 Not used,
2C68 Capacitor, fixed, paper, 0.0047 mf +10%, 600 v. . ... ... .. ... .. ... 735715-259 73920
2069 Capacitor, fixed, paper, 0.1 mf *+10%, 400 v. ...... .... ....... 735715-175 73551
2C70 ) Capacitor, fixed, ceramic, 150 mmf *+10%, 500 v. ............... 735717-431 78276
2C71A, B, C Capacitor, electrolytic, 10/10/10 mf, 400 v. ..... ... U .. .| 449618-1 56304
2C72 Capacitor, fixed, paper, 0.068 mf +10%, 400 v. ... ... ... C 735715-173 73792
2C73 Capacitor, fixed, ceramic, 680 mmf £10%, 500 v. ................ 735717439 78305
2C74 Capacitor, fixed, ceramic, 1500 mmf +10%, 300 v. ........... Co..o. | 735717-443 75610
2C78 Capacitor, fixed, paper, 0.1 mf +10%, 400 v. Same as 2C69 . .. .. 735715-17% 73551
2C76 Capacitor, fixed, ceramic, 470 mmf 109, 500 v. Same gs 2C43 ... | 735717-37 94223
2C77 Capacitor, fixed, ceramic, 6.8 mmf =1 mmf, 500 e 90581-305 39043
2C78 Capacitor, fixed, ceramic, 820 mmf + 100 —0%, 500 v. ... ... ... ... 449696-1 94190
2C79 Capacitor, fixed, paper, 0.047 mf £10%, 400 v. ... ... . .......... | 735715178 73553
2C80 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 . 735717-427 93602
2C81 - Capacitor, fixed, ceramic, 100 mmf *+10%, 500 v. ... . .. ... ... 1735717-29 93515
2C82 Capacitor, fixed, headed lead type, 0.68 mmf +10%, 500 v. . . ... . 99327-11 71504
2C83 Not used. :
2C84 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2 | 449696-3 73748
2C85 Capacitor, fixed, ceramic, 820 mmf + 100 —0%, 500 v. Same as 2C78 | 449696-1 94190
2C86 Capacitor, fixed, ceramic, 1500 mmf *20%, 500 v. Same as 2C36 .. | 8864187-2 204866
2C87 Capacitor, fixed, ceramic, 820 mmf -+ 100 —0%, SO0 v. Same as 2C78 | 449696-1 94190
2C88 Capacitor, fixed, ceramic, 220 mmf ==10%, 500 v. Same as 2C4 ... . | 735717-33 102015
2C89 Capacitor, fixed, ceramic, 820 mmf + 100 -0%, 500 v.. Same as 2C78 | 449696-1 94190
. 12C90 Capacitor, fixed, headed fead type, 1.5 mmf +10%, 500 v. - ... . .. 99327-13 71500
2C91 Capacitor, fixed, ceramic, 820 mmf 4 100 -0%, 500 v. Same as 2C78 449696-1 94190
2C92 Capacitog, fixed, ceramic, 470 mmf =109, 500 v. Same as 2C43 ... | 735717-37 94223
2C93, 2094 Capacitor, fixed, ceramic, 1500 mmf +209, 500 v. Same as 2C36 .. | 8864187-2 " 204866
2C95 Capacitor, fixed, ceramic, 10 mmf +£20%, 500 v. ...... ... ... . 8892567-4 94227
2C96 Not used.
2C97 Capacitor, fixed, paper, 0.033 mf ==10%, 400 v. ..... . .... ... . 735715-169 73552
2C98 Capacitor, fixed, ceramic, 12 mmf +=10%, 500 v. ............. .. ... 735717-418 94228
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Symbol No. Description Drawing No. Stock No,
2099 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 .. .. | 735717-427 93602
2€100 .Capacitor, fixed, ceramic, 390 mmf 2109, 300 v, ................ . | 738717-436 75641
2C101 to 2C10) Capacitor, fixed, ceramic, 1500 mmf 4100 0%, 300 v. Same as 2C2 | 449696-3 73748
2C104 ’ Capacitor, fixed, ceramic, 1500 mmf 209, 500 v. Same as 2C36 .. | 8864187-2 204866
2C105, 2C106 Capacitor, fixed, ceramic, 1500 mmf 4-100 -09%, 500 v. Same as 2C2. | 449696-3 73748
2C107 Capacitor, fixed, ceramic, 1500 mmf *20%, 500 v. Same as 2C36 .. | 8864187-2 204866 .
2C108, 2C109 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2. | 449696-3 73748
2C110 Capacitor, fixed, headed lead type, 1.0 mmf +10%, 500 v. ..... ... .. [99327-12 55331
2C111 Not used. .
2C112, 2C113 Capacitor, fixed, ceramic, 1500 mmf 4100 -0%, 500 v. Same as 2C2. | 449696-3 73748
2C114 Capacitor, fixed, mica, 820 mmf +5%, 500 v. ................ .. .. 727868-245 39650
2C115, 2C116 Capacitor, fixed, ceramic, 10,000 mmf 4100 -0%, 450 v. ........ .. 449696-55 59997
2C117 Capacitor, fixed, paper, 0.1 mf 109, 400 v. Same as 2C69 ... ... .. 735715-175 73551 .
2C118 Capacitor, fixed, ceramic, 220 mmf *10%, 3500 v. Same as 2C4 ... . | 735717-33 102015
2C119 " Capacitor, fixed, ceramic, 10,000 mmf --100 —-09%, 450 v. Same as 2C115 | 449696-55 59997
2C120 . Capacitor, fixed, paper, 0.1 mf =109, 400 v. Same as 2C69 . ... .. 735715-17% 73551
2C121, 2C122 Capacitor, fixed, ceramic, 10,000 mmf 4-100 —-09%, 450 v. Same as 2C115 | 449696-55 59997
2C123 Capacitor, fixed, paper, 0.1 mf 109, 400 v. Same as 2C69 .. ... . .. 735715-175 73551
2C124 Capacitor, fixed, ceramic, 10,000 mmf -}-100 —09%, 450 v. Same as 2C115 | 449696-33 59997
2C125 Capacitor, fixed. paper, 0.047 mf +=10%, 200 v. ............. ..... 735715-71 73558
2C126 Capacitor; fixed, headed lead type, 4.7 mmf +20%, 500 v. ... ...... 99327-6 54402
2C127 Capacitor, fixed, paper, 0.047 mf 109, 400 v. Same as 2C79 . . . 735715-171 73553
2C128 e Capacitor, fixed, ceramic, 680 mmf *=10%, 500 v. Same as 2C73 .. 735717-439 78305
2C129 Capacitor, fixed, ceramic, 1500 mmf 4100 -0%, 500 v. Same as 2C2. | 449696-3 73748
2C130 Capacitor, fixed, ceramic, 220 mmf +100 -0%, 500 v. ... ......... 990167-9 77625
2C131 Capacitor, fixed, ceramic, 1500 mmf 4100 -0%, 500 v. Same as 2C2. 449696-3 73748
2C132, 2C133 Capacitor, fixed, ceramic, 1000 mmf 4100 -20%, 500 v. . ... ... .. .. 449696-2 77252
2C134 Capacitor, fixed, ceramic, 1500 mmf 100 -0%, 500 v. Same as 2C2 | 449696-3 73748
2C135, 2C136 Capacitor, fixed, ceramic, 1000 mmf 4100 -209, 500 v. Same as 2C132 | 449696-2 77252

l2c137 Capacitor, fixed, ceramic, 1500 mmf 4100 -0%, 500 v. Same as 2C2 | 449G96-3 73748
2C138 Capacitot, fixed, ceramic, 1000 mmf 100 —20%, 500 v. Same as 2C132 | 449696-2 77252 -
2C139 Capacitor, fixed, mica, 1000 mmf 10%, 500 v. Same as 2C3 ... .. 984002-121 94189 .
2C140 to 2C143 | Capacitor, fixed, ceramic, 1000 mmf =£20%, 500 v. ....... e 8825449-1 99177
2C144, 2C145 Capacitor, fixed, headed lead, 4.7 mmf =209, 500 v. Same as 2C50 . | 99327-6 54402
2CR1 Rectifier, crystal diode IN21B ... ......... .. e e 1 iN21B 67876
2CR2 to 2CR7 Rectifier, crystal diode CK705 ... ... ............ .............:..]| CK705 94229
2J1 Connector, male, coaxial, chassis mtg., including 0.511 lg. probe ...... 456961-501 - 95392
2J2 Coupling loop, comprising 1 female coaxial, chassis mtg. connector,

sleeve, and 33 ohm 15 w resistor .. . ................. ..., 8834436-501 94231
2J3 to 2J5 Connector, pin jack . ... ... ... e e 742565-1 93678
2)6 Not used.
2)7 Connector, pin jack. Same as 2J3 .. ... .. ... ... 742565-1 93678
2J8, 2)9 Connector, female, coaxial, chassis mtg. .. ..... ... .............. 8845666-1 94205
2]10, Not used.
2j11 Connector, male, § contact, chassis mtg. .......................... 181494-3 28507
2)12 Connector, female, 6 contact, chassis meg. ........................ 181494-4 18534
2J13 Connector, male, 6 contact, chassis mtg. Same s 2J11 ... ... ... .. 181494-3 28507
2J14, 2j15 Connector, pin jack, Same as 2J3 ...............0 i, .| 742565-1 93678

2K1 Relay, coil, 8000 ohm, contacts, s.p.d.t, plug-in ¢ype .. ......... ... 8888583-1 56316
2K2 Relay, coil, 115 v. ac, 50/60 cy. contaces, dpde. . ... ........... 458952-1 95350
2K3 Relay, coil, 8000 ohm, contact, s.p.d.t. plug-in type. Same as 2K1 .. | 8888583-1 56316
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Symbol No. Description & Drawing No. | Stock No,
2L1 Coil, adj. core, 18 turns .. ... ..o e 629132-511- 94233
212 Coil, adj. core, 32 taENS i e 629132-506 04234
L3 Coll, adj. €O, 22 TUFNS ... ... ... vinreans e 629132-509 - .94235
214 . Reactors, t-f choke, 7.5 microhenty, 27 ma ......... B 459688-76 205050
213 Coil, adj. core, 33 TULNS . ... ... e 629132-505 94236
206 Coil, adj. core, 40 TUENS ... .oooooonrior e *. | 629132-503 94237
2L7 Coil, adj. core, 19 turns .. .. ... e e 629132-510 94238
218 Reactor, r-f choke, 2.4 micfohenry ... ... i 8834424-501 94040
2L9 Not used.
2L10 Coil, adj. core, 33 turns, Same as 2L5 ... ... e 629132-505 - 94236
2L11 Coil, adj. core, 40 turns. Same a8 2L6 ................. Ceieve .. ] 629132-503 94237
2L12 __Coil, adj. core, 19 turns, Same as 2L7 ............. o e e | 629132-510 94238
2113 Reactor, r-f choke, 2.4 microhenry. Same ms 218 ................ 8834424-501 94040
2L14 Reactor, t-f choke, 7.5 microhenry, 275 ma. Same as 214 ... .. .. 459688-76 205050
2L1S Coil, adj. core, 33 turns. Same as 2L5 ........... B L 629132-505 94236
2L16 Coil, adj. core, 40 turns, Same as 2L6 . e .| 629132-503 94237
2L17 Coil, adj. core, 19 turns. Same a8 2L7 .. ... oooi i 629132-510 94238
2L18 Reactor, £-f choke, 2.4 microhenry. Same as 218 ... . 8834424-501 94040
2L19 Reactot, r-f choke, 7.5 microhenry, 275 ma., Same as 214 ... .. 459688-76. 205050
2120 Coil, adj. core, 33 turns, Same as 2L3 ................. P 629132-505 94236
2L21 Coll, adj. core, 40 turns, Same as 216 ............. e 629132-503 94237
21.22 Coil, adj. core, 19 turns. Same 88 2L7 ... ... 629132510 94238
2123 Reactor, r-f choke, 2.4 microhenry, Same as 218 ....... .. T 8834424-501 ‘94040
2L24 Reactor, £-f choke, 7.5 microhenty, 273 ma. Same ns 204 ... . . ] 459688-76 205050
2125 Coil, adj. core, 33 turns. Same as 2L3 ... ... ... .o 629132-505 94236
2L26 Coll, adj. core, 40 turns. Same as 2LG ........ .. ...l 629132-503 94237
2L27 Coil, adj. core, 19 turns. Same as 2L7 ............ ...t 629132-510 94238
2128 . Reactor, 1-f choke, 2.4 microhenry, Same as 218 ... ..... L 8834424-501 94040
2129, 2L30 Reactot, t-f choke, 7.5 microhenry, 275 ma. Same as 204 ... ... .. 459688-76 . 205050
2131 Coil, adj. iron core, 15 turns .. ..... ... e e - 629132-526 94210 »
2132 Reactor, t-f choke, 2.4 micrbhenry. Same as 218 ... .. ... ., ......| 8834424.501 94040
2133, 2L34 Reactor, r-f choke, 7.5 microhensry, 275 ma; Same as 2104 459688-76 205050
235 - Coil, adj. ifon core, 14 TUENS ...\ 629132527 94239
2L36 Reactor, r-f choke, 2.4 microhenry, Same as 218 ................. 8834424-501 94040
2L37 to 2L39 Reactor, -f choke, 7.5 microhenry, 275 ma. Same as 2L4 ... 459688-76 205050 °
2L40 Coil, adj. iron core, 2B turns ... ... ... e 629132-507 94240
2141 Coil, adj. core, 22 turns. Same as 2L3 © ... ... ... ... 629132-509 94235
2L42 Coil, adj. iron core, 32 turns with conductive cloth covermg ..... 629132-528 96463
2143 Reactor, tr-f choke, 50 mlcrohenry, 33ma ......... e 8834437-502 - 94242
2144 Reactor, ¢-f choke, 2.4 microhenry. Same as 208 ..............0.. 8834424-501 94040
2L45, 2L46 Reactor, r-f choke, 7.5 microhenry, 275 ma, Same as 2L4 . ... . 459688-76 205050
2147 . Coil, adj. iron core, 6 turns . ....... .. .. ...l P 629132-520 94211'
2L48 Not used. . )
2149, 2L50 Coil, adj. iron core, 16 turns .. ........... ... ... e .. 629132-513 94241
2151 Reactor, r-f choke, 7.5 microhenry, 275 ma, Same as 2L4 ... ... . . 459688-76 . 205050
2152 Coil, adj. iron core, 13 HUENS .. ... ..o oooiiiiiiiiiiia s 629132-514 94244
2L53 Coil, adj. core, 22 turns, Same as 2L3 .......... e 629132-509 04235
2054 Coil, adj. iron core, 8 turns ............ o e e 629132-517 94245
2L55 Coil, adj. iron core, 10 turns .......... e 629132-516 94246
2L36 Coll, adj. iron core, 4 turns ... ... ... ... S 629132-524 94208
2187 Coll, adj. iron core, 11 UENS . ..o .o 629132-535 " 205051
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Symbol No. Description Drawing No. | Stock No.
2158 Coil, adj. iron core, 14 turns. Same as 2L3% . .. ... .. ... ..... 629132.527 94239
2L59 Reactor, r-f choke, 2.4 microhenry. Same as 218 . .. ... . . .. 8834424-301 94040
2160 Reactor, =-f choke, 7.5 microhenry, 273 ma. Same aus 204 .. 459688-76 205050 -
2161 Reactor, r-f choke, 7 microhenry, 1000 msa 8834437.503 - §7259
2L62 Reactor, r-f inductor ... . . ... .. . ... 8834423.502 . 95885
2163 Reactor, ¢-f inductor .. ... ... .. ... e 8834425-503 98387
Core, tuning iron, threaded type, 14-28 x 34" lIg., with fiber nut | 8832091-2 208637
and spring washer (for above coils) ’
2R1 Not used. :
2R2 Resistor, fixed, composition, 4700 ohm 5%, Vi 'w, .. . ... . .. ... 82283-175 502247
2R3 w0 2R Not used. : -
2R6 . Resistor, fixed, composition, 33 ohm *10%, 14 w. .. 82283-44 502033
2R7 Not used. . . o '
2R8 Resistor, fixed,.composition, 4700 ohm -+5%, 14 w. Same as 2R2 82283-17% 502247
2R9, 2R10 Not used. : '
2R11 Resistor, fixed, composition, 68 ohm =+5%, VL w, . ... . 82283-131 502068
2R12 Not used. ‘ )
2R13 Resistor, fixed, composition, 4700 ohm 5%, 14 w. Same as 2R2 82283-175 502247
2R14, 2R15 Not used. . ‘
2R16 Resistor, fixed, composition, 150 ohm ==10%, V5 w. . ... .. ...... 82283-52 . 50211%
2R17 Not used. ‘ ‘
2R18 " Resistor, fixed, composition, 4700 ohm +3%, 14 w. Same as 2R2 82283-175 502247
2R19, 2R20 Not used. ‘
2R21 Resistor, fixed, composition, 27,000 ohm 5%, 14 w. 82283-193 502327
2R22 Not used.
2R23 Resistor, fixed, composition, 4700 ohm 5%, 14 w. Same as 2R2 82283-17% 502247
2R24 Not used.
2R25 Resistor, fixed, composition, 470 ohm *+10%, 14 w. 82283-58 502147
2R26 Resistor, fixed, composition, 100 ohm =+-10%, 14 w. .. .. 82283.50 - 502110
2R27 Resistor, fixed, composition, 1000 ohm *109%, V4 w. 82283-62 ' 502210
2R28 Not used. .
2R29, 2R30 Resistor, fixed, composition, 390 ohm *+10%, V3 w. . ... 8228357 502139
2R31 Resistor, fixed, composition, 3900 ohm *5%, V4 w. ... ... 82283-173 502239
2R32 Resistor, fixed, composition, 12,000 ochm =+10%, L w. ... ... .. ... 90496-75 512312
2R33, 2R34 Resistor, fixed, composition, 390 ohm *10%, 14 w. Same as 2R29 . | 82283.57 502139
2R35 Resistor, fixed, composition, 3900 ohm +5%, 14 w. Same as 2R31 82283-173 502239
2R36 Resistor, fixed, composition, 12000 ohm +10%, 1 w. Same as 2R32. | 90496-7% 512312
2R37 Resistor, fixed, composition, 2200 ohm +5%, 4 w. . ... . .. 82283-167 502222
2R38, 2R39 Resistor, fixed, composition, 3300 ohm =+5%, V4 w. .. ... .. .. .. .. 82283171 502233
2R40 Resistor, fixed, composition, 27,000 ohm *5%, V3 w. Same as 2R21 | 82283-193 502327
2R41 Resistor, fixed, composition, 470,000 ohm +10%, V4 w. L 82283-94 502447
2R42 Resistor, fixed, wire wound, 22,000 ohm %5%, 5 w, ... .. ......... 458572.90 59175
2R43, 2R44 Resistor, fixed, composition, 1 megohm +10%, V4, w. ..... ... ... . 82283-98 502510
2R45 Resistor, fixed, composition, 560,000 ohm =+10%, V3 w. ... ... 82283-95 502456
2R46 Resistor, variable, composition, 25,000 ohm +10%, 2 w. .... ... . 737829-31 94192
2R47 Resistor, fixed, composition, 2200 ohm *=10%, 1 w. ........... ..., 90496-66 512222
2R48 Resistor, fixed, composition, 1 megohm =10%, 153 w. Same as 2R43 | 82283-98 502510
2R49 Resistor, fixed, composition, 120 ohm *+5%, Voo w. .. ... .. .... | 82283-137 502112
2R50 Resistor, fixed, composition, 470 ohm +5%, b w. ................ 82283-151 502147
2R51 Not used.
2Rs2 Resistor, fixed, composition, 100,000 ohm 5%, V2 w. .. ... ... .. 82283-207 502410
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T rM21
Symbol No., Description Drawing No. Stock No.
2R53 Resistor, fixed, composition, 1000 ohm +5%, YA w. ......... ... . . 82283-159 502210
2R54 Resistor, fixed, composition, 220,000 ohm =5%, V2 w. ............ 82283.21% " 502422
2R58 Resistor, fixed, composition, 470,000 ohm £5%%, KL w, ...... ... .. 82283-223 . 502447
2R56 Resistor, fixed, composition, 270,000 ohm 5%, V4 w. ......... ... 82283.217 502427
2R57 Resistor, fixed, composition, 150,000 ohm +5%, V4 w. ... .. .. .. .. ] 82283-211 502415
12R58 Resistor, fixed, composition, 180,000 ohm =+5%, ¥4 w. . ... .. .. 82283-213 502418
2R59 Resistor, fixed, composition, 390 ohm 5%, Vo w, ... ... .. . .. 82283-149 502139
2R60 Resistor, fixed, composition, 18,000 ohm *+10%, 2 w. . R 99126-77 522318
2R61 Resistor, fixed, composition, 10,000 ohm *+5%, ¥4 w. ... . .. ... | 82283-183 502310
2RG62 Resistor, fixed, composition, 100,000 ohm *5%, V2 w. Same as 2R52| 82283-207 502410
2R63 Resistor, fixed, composition, 100,000 ohm 5%, 1 w. ... ... . ..... 90496-207 512410
ZR64 Not used,
2RG5 Resistor, fixed, composition, 47,000 ohm *£5%, 2 w. ..... ... .. ... 99126-199 522347
2R66 Not used. 1
2R67 Resistor, fixed, composition, 22,000 ohm +5%, A w. ... ... ... .. 82283-191 502322
2R68 Resistor, fixed, composition, 1500 ohm =*5%, Vo w, ... ..... ... .... 82283-163 502215
2R69 Resistor, fixed, composition, 120 ohm 5%, 14 w, Same as 2R49 .. | 82283-137 502112
2R70 Resistor, fixed, composition, 1000 ohm +5%, 2 w. Same as 2R53 . | 82283-159 ) 502210
2R71 Resistor, fixed, wire wound, 4800 ohm 5%, 5 w. ............. .. 458572-66 211398
2R72 Resistot, fixed, composition, 39,000 ohm *+10%, 2 w, .. .. ......... 99126-81 522339
2R73 Resistor, fixed, composition, 4700 ohm 5%, 4 w. Same as 2R2 . 82283-175 5021247
2R74 Resistor, fixed, composition, 2700 ohm +=5%, ¥ w. ............. .. 82283-169 502227
2R75 Resistor, fixed, composition, 220 ohm =+5%, V2 w, .. ... . . .... 82283-143 502122
2R76 Resistor, fixed, composition, 22,000 chm *109%, 2 w, c 99126-78 522322
2R77 Resistor, fixed, composition, 5600 ohm +5%, V4 w. .... . .. .. 82283-177 502256
[2R78 to 2R81 Not used. '
2R82 Resistor, fixed, composition, 2700 ochm +5%, 14 w. Same as 2R74 82283-169 502227
2R83 Resistor, fixed, composition, 100,000 ohm +5%, V4 w. Same as 2RS52| 82283.207 502410
2R84 - Not used,
2R85 Resistor, fixed, composition, 27,000 ohm =+10%, 2 w, .. ..... ... . 99126-79 522327
2R86 Resistor, fixed, composition, 100,000 ohm =*=10%, 14 w. .. ... .. .. 82283-86 502410
2R87 Resistor, fixed, composition, 10,000 ohm +=10%, t w. .. . ... .. .. 90496-74 512?10
2R88 Resistor, fixed, composition, 2200 ohm =*5%, 14 w. Same as 2R37 . | 82283-167 502222
2R89 Resistor, fixed, composition, 150 ohm =+10%, 14 w. Same as 2R16 82283-52 502115
2R90 Resistor, fixed, composition, 10,000 ohm +109%, | w. Same as 2R87 | 90496-74 512310
2R91 Resistor, fixed, composition, 2200 ohm +5%, 15 w. Same as 2R37 .| 82283-167 502222
2R92 Resistor, fixed, composition, 150 ohm +10%, 14 w. Same as 2R16 82283-52 502115
2R93 Resistor, fixed, composition, 10,000 ohm =+109%, 1 w. Same as 2R87 | 90496-74 512310
2R94 Resistor, fixed, composition, 2200 ohm ==5%, 2 w. Same as 2R37 .| 82283-167 502222
2R95 Resistor, fixed, composition, 150 ohm +10%, 14 w. Same as 2R16 82283-52 502115
2R96 Resistor, fixed, composition, 10,000 ohm +109%, 1 w. Same as 2R87 | 90496-74 512310
2R97 Resistor, fixed, composition, 2200 ohm =+5%, 4 w. Same as 2R37 .| 82283-167 502222
2R98 Resistor, fixed, composition, 150 ohm =+=10%, ¥4 w. Same as 2R16 . | 82283-52 02115
2R99 Resistor, fixed, composition, 10,000 ohm +109%, 1 w. Same as 2R87| 90496-74 512310
2R100 Resistor, fixed, composition, 2200 ohm +5%, 14 w. Same as 2R37 82283-167 502222
‘2R101 Resistor, fixed, composition, 10,000 ohm =+-10%, I w. Same as 2R87| 90496-74 512310
2R102 Resistor, fixed, composition, 100 ohm +10%, 15 w. Same as 2R26 82283-50 502110
2R103, 2R104 Resistor, fixed, composition, 560 ohm =%=10%, V4 w. ... . ... .. .. 82283-59 502156
‘| 2R105, 2R106 Resistor, fixed, composition, 4700 ohm =+5%, 14 w. Same as 2R2 82283-175 502247
2R107 Resistor, variable, composition, 5000 ohm +10%, 2 w. .. ... ... .. 737829-30 94039
2R108 Resistor, fixed, composition, 2200 ochm +5%, V3 w. Same as 2R37 .| 82283-167 502222
)
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1 rRM-22
Symbol No., Description Drawing No. Stock No.
2R109 Resistor, variable, composition, 10,000 ohm +10%, 2 w. .. ... .. . .. 737801-44 58983
2R110 Resistor, fixed, composition, 4700 ochm =%5%, V4 w, Same as 2R2 .. | 82283-175 $02247
JR111 Rasistor, fixed, compositon, 470,000 ohm =109, 4 w. Same as IR41 | 82283.94 " 502447
R112 Resistor, fixed, composition, 3900 ohm +3%, 14 w. Same as 2R31 82283173 502239
2R113 Resistor, fixed, composition, 220,000 ohm 5%, 13 w. Same as 2R54 | 82283.21% 502422
2R114 Resistor, fixed, composition, 100,000 ohm =+10%, 14 w. Same as 2R86 | 82283-86 502410 -
2R115 Resistor, variable, 1 megohm. +209%, 2 w. .. ......... ... ... .. .. 746053-22 98077
2R116 Resistor, fixed, composition, 3900 ohm 5%, V% w. Same as 2R31 82283-173 502239
2R117 Resistor, fixed, composition, 220,000 ohm *+5%, 3 w. Same as 2R54 | 82283-215 502422
2R118 Resistor, fixed, composition, 100,000 ohm +=10%, 14 w. Same as 2R86 | 82283.86 502410
2R119 Resistor, fixed, composition, 680,000 ohm =*+10%, V4 w. .. ...... ... 82283-96 50246_8
2R120 Resistor, fixed, composition, 3900 ohm 5%, 143 w. Same as 2R31 . 82283-173 502239
2R121 Resistor, fixed, composition, 220,000 chm =5%, 14 w. Same as 2R54 | 82283.215 502422
2R122 Resistor, fixed, composition, 100,000 ohm =109, 14 w. Same as 2R86 | 82283-86 502410
2R123 ) Resistor, fixed, composition, 560,000 ohm =+10%, 14 w. Same as 2R4S | 82283.9% 502456
2R124 Resistor, fixed, composition, 3300 ohm +5%, 34 w. Same as 2R38 82283-171 02233
2R125 Resistor, fixed, composition, 270,000 ohm 5%, V4 w. Same as 2R56 | 82283.217 502427
2R126 Resistor, fixed, wire wound, 56,000 ohm =+5%, 10 w. ........... .. 458574-90 53702
2R127 Resistor, fixed, composition, 470,000 ohm +10%, 14 w. Same as 2R41 | 82283-94 502447
2R128 ! Resistor, fixed, wire wound, 75 ohm +10%, 20 w. .............. 8811127-1 16239
2R129 Resistor, fixed, composition, 15,000 ohm =59%, Ww o 82283-187 502315
R130 Resistor, fixed, composition, 68,000 ohm 5%, 2 w, ........... .1 99126.203 522368
2R131 Resistor, fixed, carbon film type, 1000 ochm 1%, ¥ w. .. .... .. | 990185-301 207762
2R132 Resistor, fixed, composition, 390,000 ohm =+=5%, V4 w. . ... ... .. 82283-221 502439
2R133 Resistor, fixed, carbon film type, 182 ohm 1%, V4L w, ... . .. . . . 990185-226 207833
2R134 Not used. .
2R135 Resistor, fixed, composition, 10 ohm *+5%, V4 w. .. ... ... . ... .. 82283-111 502010
2R136 Resistor, fixed, composition, 1000 ohm +5%, 14 w. Same as 2R53 82283-159 502210
2R137 Resistor, fixed, wire wound, 1750 ohm =+=10%%, 25 w, . ... ... . 8817665-21 206726
2R138 Resistor, fixed, composition, 10,000 ohm +=10%, 2 w. ... .. . ... .. 99126-74 522310
2R139 Resistor, fixed, composition, 470,000 ohm +10%, 14 w. Same as 2R41 | 82283.94 502447 .
2R140 Resistor, variable, composition, 500,000 ohm +20%, 2 w. . .. ... ... 737887-12 - 206494
2R141 Resistor, fixed, composition, 270 ohm =+5%, Y4 w. .. ... ... ..... .. 735730-14% 502127
251 Switch, push type, s.p.d.t, with black button . ....... ... ... .. . 8835332.2 95572
2T1 Transformer, filament .. ... ... ... .. ... ... . 8874796-1 57650
2X1 to 2X12 Socket, tube, 7 pin miniature . . R ... | 737867-18 94879
2X13, 2X14 Socket, tube, 9 pin miniature .. .. . ... o . 984055-2 94880
2X15 Socket, tube, 7 pin miniature. Same as 2X1 .. . . .. ... . ... 737867-18 94879
2X16 to 2X18 Socket, tube, 9 pin miniature. Same as 2X13 .. o 984055-2 94880
2X19, 2X20 Socket, tube, 5 pin ... .. oo voo. .| 849224-1 43639
2X21 Socket, ‘tube, octal, red bakelite .... ... ... . .. . ... .. . .. .. .. 746008-34 94879
2zZ1 Cavity assembly, not stocked complete—associated parts below . . . 458907-502
Contact, beryilium copper, for 221 . ....... ... .. . . . . .. .. 8834416-1 94390
Core, brass tuning, %3-24 thread, 114¢” lg., 2Z1 tuning .. .. ... 8831031-i 95393
Insulator, teflon, coated glass fabric, 134" x 4" x 0.010” thick (4
req'd) (for 2Z1) .. ... .. ... ... 8834415-1 94389
Nut, hex, brass # 34-24 thread tuning core locking (for 2Z1) . . | 8749276 95395
Washer, spring 7" O.D, x %" 1.D. x 0.25” thick, beryllium cop-
per, tuning core tension (for 2Z1) ............ ... ... .. ... 88310682, 95394
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T rRM-23

Symbol No. Description Drawing No. Stock No.
Miscellaneous
Connector, male, coaxial, cable mtg. .. ... ... ... .00 8898625501 54392
Screw, thumb, #10-32, 1” Ig. back cover holding .................. 8886111-2 94391
Shield, tube, 7 pin miniature, 134”7 1g. ... ........... ... ... 99369-2 54521
Shield, tube, 7 pin miniature, 136" lg. ............ ... IERERRRRER 99369-1 53016
Shield, tube, 9 pin miniature, 13%4¢” Ig. .. .. ... e 8858642-3 56359
Terminal, stand off melamine body, 2%y" 1g., with #4-40 tapped mtg.
BOME ..ottt e s e 8886187-1 211646
S
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3 RM-1

TECHNICAL DATA

Power Input: Crystals
.b' Filament Heaters: 35 H‘nm at ll;;g 50460 cycle ac Symbol Type Bunction
. Plate Supply: 130 mililamps a¢ v de 2CR1 IN21B RF Mixer
Frequency Range 2CR2 CK705 RF Rectifier
2450-2700 megacycies 2CR3 CK705 First Limiter
Receiver Band Width 2CR4 CK705 First Limiter
6 megacycles O ms CK705 Second Limiter
. 2CR6 CK705 Second Limiter
Receiver Nolse Figure 2CR7  CK705 RF Rectifier
12 db
LF.: Frequency Tube Complement
30 me Symbol Type Function
R.F. Input Impedance 2v1 6CB6 First i-f Amplifier
50 ohms : 2V2 6CB6 Second i-f Amplifier
Carrier Operated Relay Sensitivity 2vV3 6CB6 Third i-f Amplifier )
C/N = 12 db max. 2V4 6CB6 Fourth i-f Amplifier '
v 2Vs 6CB6 Fifth i-f Amplifier
Baselbza_ml Oulp:l; (f)o;btl.s mc Peak Deviation 2V6 6CB6 Sixth i-f Amplifier
4V Ems =20, 2v7 6CB6 First Limiter
Baseband Output Frequency Range yA:] 6CB8 Second Limiter
"3 ke to 135 ke 2V9 6ALS5 Discriminator
Service Channel Qutput for =75 ke Peak Deviation :x:? gé;g %":;’é“:' L{f;"
10 5 db, -3 db mphiner
, 10V rms + 5db,-3d V12 6AH6 FM Modulator
Service Channel f'requency Response 2V13 12AT7 40 MC Oscillator
. 300 cps 103 ke x2 db 2v14 12AT7 Fault Oscillator
Service Channel Signal-to-Noise Ratio 2V15 6CB6 Baseband Amplifier
(below +75 ke peak deviation) 2V16 12A7T7 Service Channel Amplifier
35 db : 2vV17 12AX7 Lockout Amplifier
Modulator Input for =1.5 mc Peak Deviation V18 12417 Lockout Amplifier
083 v Weight and Dimensions
Relays Weight—15 1bs.
Symbol Function Height—834" .
2K1 Receiver Fault Depth back of panel: 274
2K2 Noise Suppression Depth front of panel: 4~
2K3 Standby Lockout Width: 19” Rack Mounting
DESCRIPTION

The MI-31102-A Receiver/Modulator is designed
for mounting in either a standard 19" open rack or
cabinet and is used in both terminal and repeater
stations. The unit has two main functions. The
receiver section amplifies and demodulates the in-
coming f-m signal from a terminal or repeater
station and delivers the .3 to 135 kc information to
the baseband and/or service units. The modulator
section provides the transmitter with a 70 mc f-m
carrier, modulated with the .3 to 135 kc multiplex

...and.service ~channel signals. In a receiver at a

repeater station the modulation on this 70 mc
carrier also includes the incoming modulation on
the 30 mc i-f signal,

Receiver/Modulator MI-31102-A combines the
dual function of receiving, amplifying, and de-
modulating the incoming r-f signal and of sup-
plying an intelligence bearing 70 mc carrier to the
transmitter unit which is used in producing the
outgoing microwave carrier.

Receiver

In the receiving section the incoming microwave
signal is first converted to a 30 mc i-f. This is
accomplished by mixing the microwave signal with
a sample of the transmitter local oscillator fre-
quency. These two frequencies are always 30 mc

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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Figure RM-1-—Receiver/Modulator, MI-31102-A—-Front View

apart in accordance with the system plan. Refer 10
the system instructions for Typical Systems Fre-
quencies. This mixing is done in mixer cavity 27,1
which receives the microwave signal through a co-
axial cable from the receiviag filter unic M1-31113-A.
This cable is connected to cavity terminal 2J1 on the
back of the chassis. A sample of the transmiter
local oscillator frequency is fed by means of a
coaxial cable from terminal 1] of the transmitier
to terminal 2]2 labeled LOCAL OSC., of the mixer
cavity 221 “T'he difference frequency is generated
by the mixer cavity crystal IN2IB and delivered
to the grid of the first 30 me i-f stage. The screw-
control on  the front of 271

driver adjusting

resomates  the correct

cavity to the

frequency.

Coupling

loop

22 couples

the  Tocal

oscillator

energy into the mixer cavity, The 30 me output
of cavity 271 is amplificd by 6 stages (2V1 thru
IVO) of i amplifiers o suthicrently high fevel
so that proper Limiting action can tahe place in
the two limiting stages 2V™ and 2VSE. Fach of the
two limiting stages contain dual Limiting circuits.
Bestdes che limiding that occurs in the clectron
tubes, additional limiting action s pertormed in

the circuits containing crystals 2CR3 and 2R of

the Ist limiter stage and crystals 2CR5 and 2CR6
of the 2nd limiter stage. The 30 mc outpud of the
2ad limiter stage is fed to discriminator 2V9 where
the B signal s demodulined and the 300 cycle to
135 ke component delivered o baseband amplifier
VIS, The output of 2VI15 iy connected 1o plug
212 tor delivery o the baseband unit. Service chan-
nel amplifier 2V16 tips ott a portion of the 300 oyele
to 3 ke band for amplihcation before reaching plug
2115 outlet 1o the service unit. A conncection Lo
wrminal 1 of jack 2J13 from the discriminator out-
put provides the de ampliber of the transmiteer
AFC circuit with the de correction voltage when

the transmiteer local oscillator drites off frequency,

Modulator

In the modulator section, mixer 2V10 produces
the 70 me i+t signal which modulaces the transmitter
microwave carrier. Amplifier 2V amplifies the
T me - ourput of the modulator i-f mixer which
15 then coupled by coaxial cable to the transmitter
by means of 70 MCOUTPUT jack 2190 The source
ot the two stgnals chat supply modulacor i-f mixer
2NT0 wich s heterodvomg trequencies differ for

cach type of station as tollows:
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.a. At a terminal station the 70 mc subcarrier
output of the modulator i-f mixer 2V10 is the dif-
ference frequency of a 110 mc and a 40 mc signal.
The 40 mc signal is the output of oscillator 2V13

- and contains the multiplex and service channel sig-

nals from the baseband unit. The 110 mc frequency
is received from the terminal AFC and is coupled
through a coaxial cable to the 110 MC INPUT jack
2]8 of the receiver/modulator. At terminal stations
only, internal bus connection “P” must be made to
jack 2]J8, connection “O” made at jack 2J12, coil
2L47 shorted, and connection “L” omitted. (The

letters “P”, 0" and “L” refer to connections found
on the receiver/modulator schematic of figure
RM-8.) Adding connection “P” feeds the 110 mc
frequency from the terminal AFC unit to the modu-
lator i-f mixer 2V10. Removing connection “L” dis-
connects the receiver 30 mc signal from 2V10.
Shorting 2L47 prevents 2V14 from operating as a
110 mc oscillator. Adding connection "O” main-
tains the proper baseband output load impedance
when only one receiver/modulator unit is used as
at a terminal station, The amount of baseband
signal applied to 2V12 is determined by the setting
“of MODULATOR GAIN control 2R109 which is
adjusted at the factory so that the modulation
sensitivity of all receiver/modulator units will be
the same.

‘b. At drop repeater stations the 70 mc subcarrier
output of the modulator i-f mixer 2V10 is the sum
frequency of a 30 mc and a 40 mc signal. The signal
from the 40 mc oscillator 2V13 and frequency modu-
lator 2V12 contains the 300 cycle to 135 k¢ multi-
plex and service channel frequencies added at this
station. The 30 mc signal comes from the receiver
1st limiter stage output and contains the intelligence
modulated on the received microwave signal.

¢.” The mcdulator section of a thrir repeater sta-
tion is the same as that of a drop repeater station ex-
cept the 40 mc oscillator signal to the modulator-
mixer stage 2V10 contain only 300 cycles to 3 kc
service channel information (voiceé communication
and fault tone pulses) from the repeater service
unit MI-31495-A. '

In-repeater stations the 30 mc frequency to the
modulator mixer stage 2V10 comes from the 1st
limiter (2V7) output circuit. Be certain that
internal connection L.is made when the receiver/-
modulator is used in either a drop repeater or a
thru-repeater station and removed when used at a
terminal station. S

? RM-3
Fault Circuit

The fault circuit consists of fault oscillator 2V14
and relays 2K1 and 2K2. This circuit performs its
functions when the i-f amplifier fails or when the
microwave signal from the previous transmitter is
absent. When either of the above conditions ex-
ists a lowering of the normal positive dc voltage
from crystal 2CR2 of the sixth receiver i-f stage to
the control grid #2 of fault oscillator 2V14 causes
the following action to occut;

a. At a drop or thru repeater station the 110 mc
fault oscillator 2V14 normally is inoperative, but
when the receiver signal fails the blocking bias is
removed and 2V14 starts oscillating to supply one
of the heterodyne frequencies to mixer 2V10. This
frequency in combination with the 40 mc oscillator
output (110 mc - 40 mc) provides the necessary 70
mc output to keep the transmitter radiating a quieted
microwave carrier, In addition relay 2K1 is
operated. ‘

b, At a terminal station the 110 mc output of
fault oscillator 2V14 is not required, so 2V14 is
changed to a dc amplifier by shorting out plate coil
2L47. If the incoming signal stops or the i-f ampli-
fier fails, amplifier 2V14 will cause 2K1 to operate.

Relay 2K1 Operation

1.  Contact 2-3 opens. This breaks the 115 v ac
supply to the AFC motor in the transmitter, dis-
abling it for the duration of the fault. This is done
because, if the absence of an incoming signal is the
reason 2K1 is energized, amplified noise from the
i-f amplifier may produce a dc voltage at the dis-
criminator output which would cause the' AFC
motot to run although no transmitter frequency
correction is necessary. .

2. Contact 3-4 closes, operating relay 2K2.

Relay 2K2 Operation

1. Contact 2-4 opens. This breaks the B cir-
cuit to limiters 2V7 and 2V8, keeping hoise from
being fed to the discriminator 2V9 and mixet 2V10
at a repeater station or to 2V9 only at a terminal
station. The noise voltage is thus prevented from
reaching the multiplex equipment and service units
and from being transmitted. '

2. Contact 6-7 closes.

¢a) At a non-standby station contact 6-7 con-
nects the 115 v ac to the receiver fault relay in the
service unit (Relay 6K3 of the repeater service unit
at a repeater station or relay 7K5 of the terminal
service unit at a terminal station) through the
shorted 2-3 contact of telay 2K3 of the standby lock-
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out circuit. At a non-standby station contact 2-3 of
2K3 is shorted by connection “T” as shown in figure
RM-8. Relays 6K3 and 7KS5 start the fault report-
ing operation.

(b) At a standby station, contact 6-7 connects
the 115 v ac to the receiver fault relay of the service
unit (Relay 6K3 of the repeater service unit at a
repeater station or relay 7K5 of the terminal service
unit at 2 terminal station) and starts the fault re-
porting operation provided contact 2-3 of 2K3 is
closed. This also connects the 115 v ac to the re-
ceiver fault switchover relay of the standby swicch-
ing unit (Relay 9K8 of the repeater switching unit
at a repeater station or relay 10K7 of the terminal
switching unit at a terminal station) and initiates
the radio equipment standby switchover operation.
If the receiver i-f amplifier fails, contact 2-3 of 2K3
is closed (2K3 released) by the action of the standby
lockout circuit and standby switchover occurs and
a fault signal is transmitted. Failure of the incom-
ing signal will not cause the standby lockout cir-
cuit to operate 2K3, opening contact 2-3; therefore
standby switchover and fault slgnal transmission
will be avoided.

Standby Lockout Circuit

At a standby equipped station, some method must
be provided so that the standby radio equipment
will not be switched into operation due to a cessa-
tion of the incoming microwave signal but will oc-
cur only when the receiver i-f amplifier actuaily
fails to function. The standby lockout circuit of the
receiver/modulator unit provides this facility at all
installations. This circuit consists of amplifier
stages 2V17, 2V18 and relay 2K3. For a complete
description of the functioning of the standby lock-
out circuit, consult the CW-20A (MM-20A)
Standby Switchover Instructions, 1B-24978.

Tube Check
When the TUBE CHECK pushbutton 2S1 is

-pressed a 75 ohm resistor is connected in series

with the primary of filament transformer 2T1.
This reduces the filament voltage of the tubes by

* approximately 25%. By checking the meter reading

at the various circuit test points and by other test
checks the marginal tubes will be revealed.

CONTROLS

a. The Cavity Tuning control (2Z1) is used to
tune the mixer cavity to the frequency of the in-
coming SIgnal from the antenna.

b. The REL. OSC. control (2R46) adjusts the
grid bias of the dc amplifier section of 2V14 for

~_proper action of relay 2KI1.

¢. The DISC pin jack (2]5) is used to connect
test meter IM1 to the output of the discriminator to
determine if the i-f frequency is centered at 30 mc.

d. The SIG. pin jack (2]J4) is used to connect
the test meter 1M1 to measure the signal voltage of
the i-f section when tuning the receiver.

e. The CUR. (2]J14) pin jack is used to connect
the test meter 1M1 when tuning the 40 mc f-m osc.
of the modulator section. .

f. The FREQ. (2]7) pin jack is used to connect
the distortion and modulation test unit to the modu-
lator while aligning the receiver. .

8 The XTAL. CUR pin jack (2]J3) is used to
connect the test meter 1M1 when adjusting 2J2
of the mixer cavity for proper crystal excitation.

h. The 110 MC INPUT (2]J8) coaxial terminal
is used to connect the 110 mc output of the terminal
AFC unit to the receiver r-f mixer grid. It is used
only at terminal stations. ‘

i. The 70 MC OUTPUT coaxial terminal (2]J9)
is used to connect the 70 mc output of the modu-
lator section to the transmitter 70 mc input.

j. The LOCAL OSC coaxial terminal (2)2) is the
input terminal for connecting a portion of the out-
put of the transmitter local oscillator to the mixer -
cavity.

h. The Receiver Baseband Gain control 2R107 is
a screw driver adjusting potentiometer for regulat-
ing the signal voltage level from amplifier stage
2V15 to the baseband unit and to the signal chan-
nel amplifier stage 2V16. This control, located in
the rear of the unit, is adjusted and sealed at the
factory and normally requires no adjustment in the
field.

1. The Modulator Gain control 2R109 is a screw-
driver adjusting potentiometer for controlling the
amount of signal voltage from the baseband unit
applied to the 40 mc modulator stage 2V12. This
control, located in the rear of the unit, is adjusted
and sealed at the factory and normally requires no
adjustment in the field.

m. The NOISE GAIN potentiometer 2R115 is
a control for regulating the amount of noise signal
to amplifier 2V17 (6-7-8).

a. The “OPR CUR” jack 2J15 is for monitoring
the operating current of the dc amplifier 2V18
(6-7-8) when adjusting the noise gain control.

o. The TUBE CHECK pushbutton 2§1 is used to
reduce the filament voltage of the tubes for the
purpose of checking their operating condition.

p. The SERV CHAN GAIN control 2R140 is
used to adjust the gain of the service channel ampli-
fier 2V16.
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MAINTENANCE

General Notes

“T'o check the gain of the 30 me i-f amplifier sec-

. tion remove the receiver antenna and check the

noise reading at the SIG jack 2J4. This reading
should be 5 pa or more. If less than 5 pa replace
the low emission tubes of the 30 mc i-f section 2V1
through 2V5.

Regarding changing tubes in the receiver/modu-
lator it should be cautioned that certain tubes

- should be replaced only if absolutely necessary. 2V8

(2nd Lim.), 2V9 (Disct.), 2V12 (Mod.), and 2V13
(Osc.) have effects upon the modulation and de-
modulation linearity of the system. As a conse-
quence these should not be changed unless com-
plete tube failure makes it necessary.

The changing of these tubes may affect the
linearity of these stages. Do not attempt a linearity
realignment unless the cross talk between channels
is noticed to increase intolerably. See the CIRCUIT
ALIGNMENT section following, if linearity align-
ment is required.

If either 2V12 or 2V1i3 are changed, the fre-
quency of the 2V13 oscillator should be adjusted to
40 mc by varying 20157 "40 MC OSC” only. When
measuring the frequency of the 40 mc oscillator
there must be no modulation on it. To make sure
there is no minimum hum input it is wise to pull out
the baseband plug feeding the receiver/modulator
during the measurement. If 2V14 is changed the

" frequency and operating point of the 110 mc oscil-
fator will need to be reset.

The information required for checking and ad-
justing the frequency of the 40 mc and 110 mc
oscillators will be found in the INITIAL ADJUST-
MENT procedure of the system instructions and the
CIRCUIT ALIGNMENT section following.

When replacing a 1IN21B Crystal, caution must
be exercised to prevent damaging the crystal by
static discharge. To prevent this, one hand should
be grounded to the chassis before the crystal is
allowed to touch any part of the equipment. A
soldering iron should never be used on circuits
connected to the IN21B crystal without unplugging
the iron for the period of use. AC leakage current
may otherwise burn out the crystal. The 1N21B
crystal current should never be allowed to exceed
a meter reading at 2J3 of 200 pa. ,

If a tuning coil in the 30 mc i-f or 70 mc x(}
circuits should open or become damaged, install a
replacement coil with its core turned in the same

amount as in the faulty coil. When thus repaired
these circuits will be adequately well aligned.

Tuning coils of the frequency modulator stages
2V12 or 2V13 and discriminator stage 2V9 cannot
be replaced without alignment of those circuits.

The plug-in electrolytic capacitor 2C71 should
be replaced after being in use continuously for one
year.

The schematic of figure RM-8 shows the dc volt-
age values at all pertinent circuit check points. Cer-
tain of these points contain double voltage read-
ings, Wherever these readings occur, except for
standby lockout circuit 2V18, the value above the
line is the voltage with no signal at the receiver in-
put and the value below the line is present with a
saturating signal. For 2V18 the upper value is for
little or no signal and the lower value is with tube
2V1 removed.

CIRCUIT ALIGNMENT

The following instructions describe the process
for complete realignment of. a receiver/modulator
unit. It is.strongly cautioned that before such a
realignment be attempted full familiarity with the
unit be obtained and all of the recommended test
equipment listed in the test equipment tables of
the system instructions be assembled. =~ '

The test items specified in the following align-
ment procedures refer to the test equipment items
listed in the test equipment tables of the system
instructions. b

3

Limiter Alignment .

a. Attach the sweep generator output to the
junction of 2C42 and 2C45; attach the scope lead to
the junction of 2L40 and 2R37; attach test equip-
ment item 27(a) between ground and 2C60 Set
the sweep generator output low enough so that the

" stage has not started to limit and the scope r%ponse

is sharp. Peak 2L35 at 30.0 mc.

NOTE: In this and other applications, use a
10 microhenry r-f choke with leads approxi-
mately one inch long (test item 27(d)) in
series with the scope lead. -

b. Repeat -the above, peaking 2L31 with the -
sweep generator attached to the high side of 20127
and the scope attached to 2V7-6. Remove test
equipment item 27(a). :
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3 RM-6
30 MC IF Alignment

a. Remove the rubber base cement used to pre-
- vent the cores of the i-f transformers from moving.

Use a sharp instrument to loosen the edge of the -

seal"and then peel off the cement. Screw all cores
in so their tops ate approximately flush with the
top of the locking washer.

~b. Apply the output of the 30 mc sweep gen-
erator to the bottom end of 2L22, ground pin 1 of
2V4 to the center pin of the socket with a test prod,
and attach the scope to the junction of 2C37 and
2R21. Adjust the output of the sweep generator for
approximately +0.2 v dc at 2R21 with the “sweep”
knob in the “narrow” position. Turn on the sweep
generator markers at 25.6 mc and 34.4 mc. With
the “sweep” knob in the “wide” position, align

the stage for symmetrical response, (stages will vary

from critical coupled to somewhat less than ctitical
coupled) and for band-width such that the two
markers fall on the 509 response point. -It will be
found that 21.25 and 2L27 act much the same as the
primary and secondary respectively of a double-
tuned circuit. 2L26 controls the primary-to-
secondary -coupling and consequently the .stage
bandwidth, : : ‘

NOTE: Solder a 100 K ohm isolation resistor
in series with the Voltohmyst test probe.

. ¢. Connect the sweep generator to 2L17, ground
2V3-1, connect alignment jig (test equipment item
27(c)) to the bottom end of 2C27, and attach the
‘scope to the alignment jig. With the scope gain
on maximum, adjust the sweep generator output
for the minimum value providing an adequate: pic-
ture. Align 2120, 21 and 22 as above except place
the 25.6 mc marker at the 60% response point and
the 34.4 mc marker at the 409 fesponse pbi;it as
shown in figure RM-2. ‘ '

e 100 %

34.4 NG,
. A-9079627

Figure RM-2—30 mc [F Response Curve - i+

[

~ will be properly centered around 30 mc.

pandwidth, . .

- This is done so that when the slight capacity
added by the alignment jig is removed, the stage

d. Apply the sweep generator to 2L12, ground '
2V2-1, attach the alignment jig to the bottom of
2C21, and apply capacitor test equipment item
27(e), to 2V5-5 so as to ground this point to r-f

- only. Align 2L15, 16 and 17 as in (c).

e. Align 2L10, 11 and 12 as in (d) by moving
all test equipment items forward one stage.

~ f. Attach the 680-ohm - 47 ohm resistor com-
bination, test equipment item 27(b), between the
screw directly above 2L3 and the standoff insulator
connecting to 2L1.

Align 2L5, 6 and 7 as in (d) by moving all test
equipment. items forward one stage except apply
sweep generator through a 1500 mmf ceramic
capacitor to 2V1-1. ‘ - ‘

-g- Attach the sweep generator to the high side
of the 47 ohm resistor, the scope to the junction of
2L3 and 2R86 and r-f ground 2V2-5. Align 2L1, 2
and 3 for a flat-topped response regardless of the
stage bandwidth unless this bandwidth is less than
8.8 mc. - In this latter case align- for 8.8 mc

Since the alignment jig is not.used in this case
the stage is to be aligned symmetrically about 30
mc as in (b) with the two matkers at the same
percentage response. . '
- Remove test equipment item 27(b).

h. To insure that the limiter interstages are
acting as limiters, connect the sweep generator to
2122, the scope to the junction of 2L40 and 2R37,
and test equipment item 27(a) to 2CGO. Starting
with a low enough sweep generator output s0 that

“the picture viewed is a sharply peaked response,

increase the output and observe that the response
broadens out and reaches a limiting value. Repeat
with the scope on 2V7-6.

NOTES: 1. To minimize spurious interstage

" coupling, the ground retutn connection of the

" sweep generator should always be kept to the

" left of the point at,which the sweep generatot

- is' being applied (as viewed from the rear of
.. the chassis).

*- 2. The sweep generator output cable is to be
terminated in 68 ohms at the cable end. The

+ . leads from the end of .the cable to the point of

use should be kept as short as possible—cer-
tainly under 2”.
" 3. 'To obtain an i-f response centered around
“30 in¢, it may be necessary to slightly favor
" gither band edge marker at the expense of the
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2} RM.7

ASBEMBLY

PARTS LIST

PART

DESCRIPTION

100 MMF £ 20% FEED THROUOH
GERAMIC CAPAGITOR 800V

SOKN #10% 'p WATT
ALLEN BRADLEY NESISTOR

GH TOBS OGERMANIUM DIODE
(RAYTHEON)

0.88 NMF £ 10% CAPACITOR
(3TACKPOLE)

SPRING DETAIL

. N
iy *Q, IR

32
3

(11N

al-

~

A HOLE
B8 _HOLE

288 OIA.
04) DIA,

PART 1v  ,0IB9

QUARTER HARD BERYLLIUM »
OOPPER

PART 21 .084 HARD COPPER

HARDEN PART | TO BPRING
TEMPER AFTER FORMNING.

8OFT SOLDER PART & TO PART 1.

G049 TOR-0

Figure RM-3—30 mc IF Alignment Jig

other. Depending upon how well the results
of test (b) (IF Response Check) indicate i-f
symmetry, a touch method for tuning the i-f’s
a bit high or low may need to be used.

R-F Test and I-F Gain Check
Insert 1IN21B crystal.

. CAUTION: Ground the body to the receiver
. chassis before inserting the crystal to prevent
© static discharge from damaging the crystal.

a. Apply the transmitter local oscillator fre-
quency to 2J2. Adjust the position of 2J2 for
2J31 = 50 pa. With no input signal to the i-f or
r-f note the value of 2J4E due to amplified noise.
If this reading is below 0.1 volt, the i-f has insuf-
ficient gain and the quality of the i-f tubes should
be investigated. The 0.1 volt reading is equivalent
to a reading of 5 pa using the 200 pa test meter.

b. Maintaining the local oscillator feed at
2J31 = 50 pa attach test equipment item 16, the
r-f signal generator. Note the reading of 2J4E on
noise with the signal generator off. Turn on the
signal generator and increase the 2J4E reading by
the noise figure factor listed below (depending
upon the original noise reading).

Approved For Release 2001/03/04 : CIA-

2J4E on Noise
05 vtoO0lv
0.1 vto04 v
04 vto08 v

Nosse Figure Factor
1.6 x
1.5 x
14 x

Note the signal generator reading in microvolts.
It should be equal to or less than 4.2 pv. This figure
corresponds to a noise figure of 12.0 db.

NOTE: For all of these tests a short, low
loss r-f cable must be used to connect the r-f
test equipment to the receiver,

I-F Response Check

a. Calibrate the discriminator (with the i-f cover

-on) by applying high level, saturating signals to

the i-f at 28, 30 and 32 mc, recording the discrimi-
nator voltage for these frequencies. B

Connect the r-f signal generator to 2J1 and apply
a signal at the frequency of the assigned received
signal. Adjust its exact frequency so that the i-f
frequency is 30.0 mc and adjust the level for
2J4E = 1.0 v. Vary the signal generator fre-
quency (keeping its output constant) and ‘note

RDP79T01049A002600030004-6
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NOTE + BEFORE USING IN A TEST GIRCUIT,
THIS UNIT MUST BE ALIGNED
USING A SWEEP GENERATOR AND
A WELL ALIGNED RECEIVER / MOD-
UL ATOR.

PARTS LIST
PART DESCRIPTION
Gt |12 MMF23% G.P
G2 |270 MMF %10% G.R
CR |IN34
J  |BNG JACK
[ ] 3 TURNS #28 ON 1F TYPE FORM
Le & TURNS % 28 ON IF TYPE FORM
R1 |2.7K £8% VaW ALLER BRADLEY
RE |ATK 28% /2w ALLEN BRADLEY

- 1897080

Figure RM-4—70 mc Dummy Load ,

2J4E for i-f signals of 28.0 mc and 32.0 mc. The i-f
response in db, defined as

E (28 mc or 32 mc)

20 log.o
E(30 mc)
should not vary from the 30 mc value by more than
*1.5 db.
NOTE: In this case and others when a sat-
urating 30 mc i-f signal is desired, the maxi-
mum output of the i-f signal generator will
suffice. It should be fed into the i-f strip
through the hole in the cover just above the
hole for the tuning slug of 2L2.

70 mc I-F Alignment

a. Connect the “70 MC OUTPUT” of the re-
ceiver/modulator to the 70 mc jack of test equip-
ment item 27(f) using the 70 mc coaxial cable that

is normally connected to the Transmitter "70 MC
INPUT.” (No other cable should be used.) At-

tach the scope to the “d-c” pin of test item 27(f)

(70 mc¢ dummy load) and the sweep generator,
with 70 mc sweep at full output, to 2V11-1. Align
the output network, by tuning 2L55 and 2L56 so

that the respoase is symmetrical and the 64 mc and
76 mc pips fall at the 70% response point.

b. Connect the sweep generator to the hot end
of 21.50. With the scope still on *d-¢”, reduce the
output of the sweep generator until the observed
scope picture height is roughly the same as it was
in (a). Connect the scope to 2V11-6. Align 2L52Z,
53 and 54 as above for symmetrical response and
for pips at the 70% response points.

Mixer Circuit Alignment |

Using the megacycle meter (test equipment item
12), adjust the 40 mc oscillator (2V13) so that
its frequency is 40.0 mc. Make sure that 2J141
(as measured with the 200 pa meter, test item
14) is reading a reasonable valune—between -+ 65 pa
and 480 pa. Apply a 30.0 mc saturating signal to
the 30 mc i-f. Metering the voltage at the “d-c”
terminal of 70 mc dummy load, peak 2149 and
2050. ‘This must be done very carefully since the
maxima ar¢ quite broad. The rectified dummy load
dc voltage should be 1.5 volts or greater.
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Fault Oscillator/Relay Adjusiment -

a. Turn 2R46 maximum clockwise to insure
strong oscillation of 2V14, Using the megacycle
meter (test ftem 12) set the oscillator frequency to
110 mc. The rectified dummy load dc voltage should
be 1.5 volts or greater.

b. To adjust the REL/OSC CONTROL 2R46
connect the r-f signal generator (test item 16)
to 2J1. With the signal generator at zero output,
plug the 1M1 meter lead into the SIG jack and
note the noise reading on the test meter. Turn up

the signal generator output until a reading of 20.

pa plus the noise reading is obtained. Then turn
the REL/OSC CONTROL fully clockwise and then
carefully counter-clockwise, stopping when the
relay clicks. The relay should now operate and the
110 mc oscillator become operative and inoperative
as the signal {s removed and reapplied.

Discriminator Alignment : Y

a. Remove wire “L”. Turn controls 2R107 and
2R 109 on the receiver/modulator unit to maximum.
Attach the distortion modulator test unit, test equip-
ment item 11 to the receiver/modulator, putting
only the 30 mc probe and the 40 mc probe in place.
With the 40 mc Var” oscillator, and *“40 mc Xtal”
oscillator on, locate the beat between the two with
the 40 mc Var” control. Note dial reading. With
“40 mc Xtal” oscillator off, adjust 2L57 until the
2V13 oscillator beats with the “40 mc Var” oscil-
lator. Tutn off the “40 mc Var” oscillator.

NOTE: For all of this test the covers for
both the 30 mc i-f and the oscillator-mixer sec-
tion must be kept on.

b. Plug in the baseband connection. Appjy the
transmitter local oscillator frequency to 2J2. Ad-
just the position of 2J2 for 2J31 = 50 pa.

Each distortion modulation test unit is factory
adjusted so that its meter (M1) will read 100 pa
for =750 kc deviation when the meter is on the
“35 mc Osc” position at which time it reads the
tone level being supplied to the 35 mc modu-
lator /oscillator, For an average modufator section
(in the receiver/modulator unit) a 60 pa reading
wifl result in a %750 kc deviation, with the meter
switch on the “Rec-Mod” position,

Put the operation switch in the “Disct” position.

With meter on “35 mc Osc.” adjust Osc. B on
50 kc for 100 pa reading. With the meter on “Rec.
Mod.” adjust Osc. A on 70 ke for 60 pa reading.
With meter on 0 db and Osc. A changed to 30 ke,
adjust “30 kc Gain” for full scale (0 db) reading.

R S CuABA LeTREN NV TN N A DM G i T SRUN d
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With Osc. A on the 70 kc and 80 ke positions, read

the intermodulation products at 30 kc with the
meter. In the 70 kc and 80 kc positions the unit
ls measuring the products due to third and second
harmonic distortion respectively. Adjust the dis-
criminator so that both 70 kc and 80 kc products
are minimum. It should be possible to align the
units so these products are below —43 db, however
a value of ~40 db will provide satisfactory service.

In aligning the discriminator it will be found
that 2L41 primarily adjusts the high frequency
peak and 2L42 primarily adjusts the low frequency
peak. The 70 kc product is determined by the
separation of these two peaks and the 80 kc product
is determined primarily by the 2L40 tuning,

During this and the remaining intermodulation
tests, the discriminator (2]5) reading must be kept
on zero (0.1 v) by varying the frequency of the

test unit 35 mc oscillator. Also, in tuning the dis- .

criminator the condition shall be maintained that:

the discriminator d-c output for a saturating CW

signal of 30.0 mc must be zero volts 0.1 v..

c. Test the discriminator linearity at half devia-
tion using essentially the same procedure as above,
except use readings of 12 the above for the oscil-
lator levels. (Readjust the 30 kc Gain” for full
scale reading in this revised condition.) It should
be possible to align the units so that in-this case
the products will be below -51 db, however, a
value of —45 db will provide satisfactory service.
Modulator Alignment

a. Continuing with the test unit, change to the
“overall” test position. With the meter on:"Rec
Mod”, “Osc. A” off and “Osc. B” on 50 kc adjust
the output of “Osc. B to 60 pa. With “"Osc. B” off
and “Osc. A” on 70 kc adjust its output to 60 pa.
With both oscillators on and Osc. A on 30 kc,

. 0 vll
LI L

Y

GND A-0879828

"

Figure RM-5—30 mc Alignment Resistor Network

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6



Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

A

onosz 0692 0892 602 12192 iy 92142
1692 . 2992\ s902 \ 9192 goyz | eowz/ sire 692 02152
s192 .
9£02 09E9L 21192
b192 ‘ , . 112
wwoux//////// ) Fr X% ] \\\\\\\\\wm_zw
6992 _ : , sz

elLoe . * oz

92de
6tye

aby2 , . <

&lm
N
N -
(s
N

/

€692
: 1o
8902 ; A
— s y ¢ 3 ; ) . rrf
L4 — 4 A A — T ——— LE1MZ
: A -
6s02— /moN

oo s e T
i T T,
=L Ll e e N3 e

¥ RM-10

Figure RM-6—Receiver/Modulator, MI-31102-A—Rear View, Dust Cover and Shield Covers Removed

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

IO L e



Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

¥ RM-11

L]

80142 .0, SN8  2b¥Z 9pHZ S8¥Z 2§72 L6172 1912 0912 9612
oo¥z | 2oz | 212/ 1282/ 6v12 /8512 / 98z /85712 65712
\ 622
s 6642
v9£9. b2z
1582 = 7 ot -
P ] X _ & , 9642
95y2 . , . \ 6112
¥ “ g2
S5M2 \ |
pS¥Z — | AT -
€572 o§ib o N , m 272
d. SN8 1 A_
. > ve
._I_: m:m I\l\n\.\lll.L A = = > . N > - \ 17
05712 v\ﬂ\ A . . — — —
1252 , = "
g2 \& C 3 Sa—
2ve o~ o r = ~ ; U/
mm.&.“ A R A A < 91z
(LT oz
ov12
_v._m\ | \ \ N /ZN
cez 2eu2 €12/ oz /e2i2/ sen2/ 1272 | 0212 8i72 ¢inz 112
Tyt 9ciz e2efe 2272 9212 2212 €272 1112 9112 2ine 812

d Shield Covers Removed

-

Figure RM-7—Receiver/ Modulator, MI-31102-A—Rear View, Dust Cover an

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6



e e e o L St

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

gko-lz

Ak, -

por—

adjust 30 kc Gain” for full scale on meter “O db”.
With “Osc. A’ on 80 kc, tune 2L58 for minimum
meter reading. It should be possible to align the
units so that these products are below —43 db,
however a value of ~40 db will provide satlsfactory

service,
b. Test the overall operation at half deviation

using essentially the same procedure as above ex-

- cept using reading 30 pa. (Readjust *30 kc Gain”

for full scale.) It should be possible to align the
units so that in this case the products will be below
~51 db, however a value of —45 db will provide
satisfactory service.

NOTES. 1. Since an average reading, “X” is
used for the receiver 40 mc modulator, occa-
sionally difficulty may arise due to over-deviat-
ing an unusually sensitive modulator. If there
is doubt, calibrate the individual modulator as
is generally described in (c) below,

2. In all discriminator and modulator align:
ment tests the 200 pa test meter must nof be
connected to 2]5.

c. Connect the electronic voltmeter test equip-

ment item 3 to 2J12-2 on the receiver/modu- '

lator. Using the test unit “40 mc Var” oscillator
as a deviation meter, adjust the 30 kc level until

TYPICAL RECEIVER/MODULATOR VOLTAGE AND METER READINGS

The following are approximate voltages existing between individual tube pins and ground as measured
with the Voltohmyst with a 100k resistor in series with the probe. In the case of signal-dependent voltages
the left-hand value is for no signal and the right-hand value for high signal. All voltages are dc unless

otherwise noted.

=

Pin Pin Pin Pin | Pin Pin Pin Pin Pin
Tube | Type Funciion #1 H#2 #3 #4 | #5 #6 #7 #*8 #9
2Vl |6CB6 | LF. -.20 0 6lac| O 55 55 0 —_ —_—
2v2 |6CB6 | LF. : 0 1.0 6iac| O 80 80 0 — —
2V3 |6CB6 | LF. 0~1.6 {10,125 61ac| 0 | 80,65 80,65 0 — —
2V4 |6CB6 | LF. 0,-2.0 | 1.0,1.25] 62ac | O | 80,65 80,65 0 — —_
2V5 |6CB6 | LF. 0,-2.0 | 1.0,1.25| 62 ac | O | 80,65| 80,65 0 - —
2V6 |6CB6 | LF. 0,-2.0 | 1.0,1.25| 62ac | O | 80,65| 80,65 0 — —
2v7 |6¢B6 | LF. 0 30 | 63ac| 0 | 100| 100 0 — | -
2v8 |6CBG6 | LF. 0 2.5 63a| 0 100 | 107 0 —_ —_
2V9 |[6ALS | Disc. 0 -34 0 |(63ac| var. 0 -34 — -—
2V10 [6ASG | Mixer -1.8,~.03| 8555 | 63ac|{ O | 33,64| 33,64 0 — —_
2V11 (6CB6 | Amp. 0 14 | 63ac| 0 98 98 14 — —_
2V12 [6AHG | Mod. 3.5 7.0 63a| O 160 135 7.0 — —
12V13 |12AT7 | Osc. 160 2.7 44 ] 0 160 | 27| 44 | 63ac
2V14 |12AT7 | Osc/Relay 26,12 | 0.1,2.7 | 1.6,1.7ac| 0 0 | 215,250] 26,12 | 32,24| 6.3 ac
2V15 |6CB6 | B.B.Amp. 3.2 4.1 63ac| 0 210 65 4.1 — —_
2V16 |[12AT7 | S.Ch.Amp. 74 0 i5ac| 0 0 165 0 18 | 63ac
2V17 |12AX7 | Lockout Amp.| 125 0 1.5ac| o 0 125 0 1.5 | 63ac
2V18 {12AT7 | Lockout Amp. 90 -3.0,0} 2.0 ac 0 0 | 200,250| 33,0 | 35,15} 6.3ac

Voltages are positive unless noted. Var.—variable with received frequency.

mitter unit,

The following are typical readings obtained using the 200 microamperes test meter (1M1) in the trans-

Lookout ﬁur. (2]15):

zero for 30.0 mc 1. F. signal; up to %150 pa for off ffeq. signal. A typical value
is %30 pa for carrier frequencies different from 30 mc by =1 mc.

Xeal Cur,.  (2J3): 50 ua

Sig. ' (2J4): +5 pa no signal; 4140 pa high signal
Disc. (2J5):

Grid. Cur,  (2J14): 450 pa

110 pa with no signal or low signal
55 pa with 2V1 removed from the socket.
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the peak deviation is exactly +750 kc. Measure
the required modulator input. Limits 0.24 v to
0.37 v rms.

Baseband Amplifier Checl
a. Maintaining the conditions above, meter the
30 kc voltage on 2J12-5. Limits 0.75 v to 1.5 v.

NOTE: The components affecting this out-
put include 2V8. If it is necessary to change
2V8 in order to pass the above test, (b) and
(¢) of Discriminator Alignment must be re-
done. As an aid to isolating low baseband out-
put difficuliies, it may be desirable to note the
discriminator deviation sensitivity. This has
been found to average atound 0.4 v rms for a
peak deviation of *0.75 mc. This voltage is
measured at 2C61 with the electronic volimeter.

Baseband Gain Control and Modulator Gain
Control Adjustments

a. Maintain the distortion and modulation test
unit set up as above, except remove the lead feeding
the baseband output (2J12-5) to the test unit.
Place a 22,000 ohm resistor between 2J12-5 and
ground to propetly terminate the baseband output.
-'b. Using the distortion and modulation test unit
35 mc modulated oscillator or some other source of
standard deviation, calibrate the discriminator de-
termining what ac voltage it delivers when the i-f
signal is deviated %1.5 mc. '

c. Apply a 5 ke tone at a level of 0.85 volts to
2J12-2. Adjust the modulator gain control 2R109

i

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6

ymma

until the discriminator voltage is the‘value meas-

“ured in (b) above.

d. Measure the voltage between 2J12-5 and »

" ground and adjust the baseband gain control 2R107

for 1.2 volts output.

~ Service Channel Amplifier Check

Apply a voltage at 1 kc from test equipment
item 2 to 2J12-2 exactly 20 db below that recorded

" in the “Modulator Alignment (c) Test. This will

deviate the oscillator by =75 kc. The service chan-
nel output from 2J13-2 into 10k ohms should then
be greater than 7 volts with 2R140 at its maximum
clockwise position. Adjust 2R140 for a 7 volt

output.

For additional information on the use of the
Distortion and Modulation Test Unit MI-31023
(test item 11) cobsult the instructions supplied
with the unit. oo

If the receiver/modulator unit is to be used in
a terminal station remove wire “L”. Retain this
connection if the unit is to be used in' a repeater
station, Apply core sealing material to the tops
of all tuning coils except 2047, 2L57, 2R107 and
2R109.

Standby Lockout Circuit

The standby lockout circuit is used only at
standby stations, The adjustment of this circuit is
described on page 53 of the CW-20A (MM-20A)

~ Standby Switchover Instruction Book I1B-24978.

REPLACEMENT PARTS LIST

RECEIVER/MODULATOR MI-31102, MI-31102-A
Symbol No. Description Drawing No. | Stock No.

2C1 Part of 2Z1. ‘ ’

2C2 . Capacitor, fixed, ceramic, high "K” type, 1500 mmf -0 3-100%, 500 v 449696-3 73748

2C3 Capacitor, fixed, mica, 1000 mmf +10%, 500 v ....... . 984002-121 4189

2C4 Capacitor, fixed, ceramic, 220 mmf *+10%, 500 v .................. 735717-33 94194
RC5 Not used. | ' ' o

2C6, 2C7 Capacitor, fixed, ceramic, high "K” type, 1500 mmf{ -0 --1009%, 500 v. ’

Same 88 202 .. .. e 449696-3 ) ,73748
2C8 Not used. . ‘ ' '
2C9 Capacitor, fixed, ceramic, 220 mm{ 105, 500 v. Same as 2C4 ...... 735717-33 . 94194 .
2C10 ‘Capacitor, fixed, ceramic, 68 mmf £10%, 500 v ................... 735717-427 93602
2C11 ’ Not used. ‘
2C12 - Capacitor, fixed, ceramic, 1000 mmf +20%, 500 v (MIi-31102 only) 984653-2 95080 .
2C13 Capacitor, fixed, ceramic, 1500 mmf —0 +100%, 500 v Same as 2C2 .. 449696-3 73748
2C14 Capacitor, fixed, ceramic, 1000 mmf +20%, 500 v. Same as 2C12

{MI-31102 only) EERFERRREEE S FERRTTR REETERRTEE RRRRE 984653-2 95080
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b/:;
Symbol No. Description Drawing No. | Stock No.

2C15 Capacitor, fixed, ceramic, 220 mmf =10%, 500 v. Same as 2C4 ...... 735717-33 94194
16 Capacitor, fixed, cerami¢, 68 mmf 105, 500 v, Same a3 2C10 ...... 735717427 93602
2C17 Not used.
2C18 Capacitor, fixed, ceramic, 1500 mmf -0 +-100%, 500 v. Same as 2C2 .. 449696-3 73748
2C19, 2C20 Not used. .
2C21 Capacitor, fixed, ceramic, 220 mmf ==10%, 500 v. Same as 2C4 ... .,. 735717-33 94194
2C22 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 ...... 735717-427 93602
2C23 Not used.
2C24 Capacitor, fixed, ceramic, 1500 mmf —0 41009, 500 v. Same as 2C2 .. 449696-3 73748
2C25, 2C26 Not used. *
2C27 Capacitor, fixed, ceramic, 220 mmf +109%, 500 v. Same as 2C4 ... ... 735717-33 - 94194
2C28 Capacitor, fixed, ceramic, 68 mmf +109%, 500 v .................... 735717-427 93602
2C29 Not used. \
2C30 Capacitor, fixed, ceramic, 1000 mmf +20%, 500 v. Same ss 2Cl12

, (MIS31102 only) ...ttt 984653-2 95080
2C31 Capacitor, fixed, ceramic, 1500 mmf -0 +-100%, 500 v. Same as 2C2 | 449596-3 73748
2032 Capacitor, fixed, ceramic, 1000 mmf +20%, 500 v. Same s 2CI12

(MI-31102 only) ... .. e e 984653-2 . 95080

2C33 Capacitor, fixed, cecamic, 220 mmf 109, 500 v. Same as 2C4 ...... 735717-33 94194
2034 Capacitor, fixed, ceramic, 68 mmf +109%, 500 v. Same as 2C10 ........ 735717-427 93602
2035 © Capacitor, fixed, ceramic, 1500 mmf -0 +-100%, 500 v. Same as 2C2 [ 449696-3 73748
2C36 Capacitot, fixed, ceramic, 1500 mmf -0 +20%, 500 v .............. 8864187-2 94221
2C37 Capacitor, fixed, mica, 220 mmf *+10%, 500 v ............. i ereae 984002-181 94222
2C38 Not used.
2C39 Capacitor, fixed, ceramic, 1500 mmf -0 4-100%, 500 v. Same ss 2C2 449696-3 73748
2C40, 2C41 Not used. '
2C42 - Capacitor, fixed, ceramic, 220 mmf =*-10%, 500 v. Same as 2C4 ...... 735717-33 94194
2C43 Capacitor, fixed, ceramic, 470 mmf +10%, 500 v .................. 735717-37 94223
2C44 Not used,
2C45 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 ...... 735717-427 93602
2C46 Capacitor, fixed, ceramic, 1500 mmf -0 4-100%, 500 v. Same ss 2C2 449696-3 73748
2C47, 2C48 Not used.
2C49 : Capacitor, fixed, ceramic, 220 mmf +10%, 500 v. Snme as 2C4 .. ..., 735717-33 94194
2C50 Capacitor, fixed, head lead type, 4.7 mmf 209, 500 v ............ 99327-6 54402
2C51 Capacitor, fixed, ceramic, 470 mmf =10%, 500 v. Same as 2C43 .. .. 735717-37 94223
2C52 Not used,
2C53 Capacitor, fixcd, ceramic, 68 mmf +£10%, 500 v. Same as 2C10 735717-427 93602
2C54 Capacitot, fixed, mica, 1000 mmf +10%, 500 v. Same as 2C3 ....... 984002-121 94189
2C55 Capacitor, fixed, ceramic, 1500 mmf -0 41009, 500 v. Same as 2C2 .. 449696-3 73748
2C56, 2C57 Not used. ' '
2C58 Capacitor, fixed, ceramic, 22 mmf +10%, 500 v ................... 735717-21 59437
2C59, 2C60 Capacitor, fixed, mica, 1000 mmf +10%, 500 v. Same as 2C3 .. ..... 984002-121 94189
2C61 | Capacitor, fixed, mica, 50 mmf +£10%, 500 v ..........c...vovvnnn 984002-161 94224
2C62 Capacitor, fixed, paper, 0.01 mf =109, 400 v ..................... 735715-163 73561
2C63, 2C64, 2C65 | Capacitor, fixed, 220 mmf =109, 500 v. Same as 2C4 ............. 735717-33 94194
2C66 Capacitor, fixed, ceramic, 1500 mmf ~0 +4209%, 500 v. Same as 2C36 . 8864187-2 94221
2C67 Not used. v
2C68 Capacitor, fixed, papet, 0.0047 mf £10%, 600 . . ................. 735715-259 73920

Approvéd For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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Symbol No. Description Drawing No. | Stock No,
T+ ; B
2069 Capacitor, fixed, paper, 0.1 mf £10%, 400 v ............... Ceeens 735715-175 73551
2C70 Capacitor, fixed, ceramic, 150 mmf 109, 500 v ............ eeans 735717431 94225
2C7t1A/C Capacitor, dry electrolytic, 10/10/10 mf, 450/450/450 v ........... 449618-1 56304
2C72 Capacitor, fixed, paper, 0.068 mf +10%, 400 v ................ .00 735715-173 73792
2C73 Capacitor, fixed, ceramic, 680 mmf +10%, 500 v .. .., P PRSI 735717-439 94226
2C74 Capacitor, fixed, ceramic, 1500 mmf 10%, 500 ¥ .. ............... 735717-443 75610
2C75 " Capacitor, fixed, paper, 0.1 mf +10%, 400 v. Same as 2C69 ........ 735715-175 73551
2C76 Capacitor, fixed, ceramic, 470 mmf +10%, 500 v. Same as 2C43 ... .. 735717-37 94223
2C77 Capacitor, fixed, ceramic, 6.8 mmf =1 mmf, 500 v ................. 90581-305 39043
2C78 Capacitor, fixed, ceramic, 820 mmf -0 4100%, 500 v .............. ' 449696-1 94190
2C79 Capacitor, fixed, paper, 0.047 mf £10%, 400 v .................. o] 735T8-ATY 73553
2C80 Capacitor, fixed, ceramic, 68 mmf +10%, 500 v. Same as 2C10 ...... 735717-427 93602
2081 Capacitor, fixed, ceramic, 100 mmf £10%, 500 v .................. 735717-29 93515
2C82 Capacitor, fixed, headed lead type, 0.68 mmf +10%, 500 v .......... 99327-11 71504
2C83 Not used. ’
2C84 Capacitot, fixed, ceramic, 1500 mm§ —0 +1009%, 500 v. Same us 2C2 .. | 449696-3 73748
2C85 Capacitor, fixed, ceramic, 820 mmf —0 +100%, 500 v. Same as 2C78 .. | 449696-1 94190
2C86 Capacitor, fixed, ceramic, 1500 mmf -0 +20%, 500 v. Same as 2C36 .. 8864187-2 94221
2c87 Capacitor, fixed, ceramic, 820 mmf —0 +100%, 500 v. Same as 2C78 .. | 449696-1 94190
2C88 Capacitor, fixed, ceramic, 220 mmf +10%, 500 v. Same as 2C4 ... ... 735717-33 94194
2C89 Capacitor, fixed, ceramic, 820 mmf -0 +1009%, 500 v. Same as 2C78 .. | 449696-1 94190
2€90 Capacitor, fixed, headed lead type, 1.5 mmf =:10%, 500 v ........... 99327-13 71500
| 2co1 * Capacitor, fixed, ceramic, 820 mmf -0 +-1009%, 500 v. Same as 2C78 .. | 4496961 94190
{2092 Capacitor, fixed, ceramic, 470 mmf +10%, 500 v. Same as 2C43 ..... 735717-37 94223
2093, 2C94 Capacitor, fixed, ceramic, 1500 mmf. 20 -095, 500 v. Same as 2C36 .. 8864187-2 94221
2095 ~ Capacitor, fixed, ceramic, 10 mmf £20%, 500 v ...............o0n. 8892567-4 94227
2096 Not used. i
2C97 Capacitor, fixed, paper, 0.033 mf =10%, 400 v .................... 735715-169 73552
2098 Capacitor, fixed, ceramic, 12 mmf +10%, 500 v. ................... 735717-418 94228
2099 Capacitor, fixed, ceramic, 68 mmf +10%; 500 v. Same as 2C10 ...... 735717-427 93602
2C100 Capacitos, fixed, ceramic, 390 mmf +10%, 500 v .................. 735717-436 75641
2C101 to 2C103 Capacitos, fixed, ceramic, 1500 mmf —0 +100%, 500 v. Same as 2C2 .. 449696-3 73748
2C104 Capacitor, fixed, ceramic, 1500 mmf -0 §-20%, 500 v. Same as 2C36 .. 8864187-2 94221
2C105, 2C106 Capacitor, fixed, ceramic, 1500 mmf -0 +100%, 500 v. Same as 2C2 .. | 4496963 73748
2C107 Capacitor, fixed, ceramic, 1500 mmf -0 209, 500 v. Same as 2C36 .. 8864187-2 94221
2C108, 2C109 Capacitor, fixed, ceramic, 1500 mmf -0 +100%, 500 v. Same as 2C2 .. 449696-3 73748
2C110 Capacitor, fixed, headed lead type, 1.0 mmf :10%, 500 v ........... 99327-12 55331
2C111 Capacitor, dry electrolytic, 40 mf, 150 v .. ................ ...\, 442901-160 59417
2C112, 2C113 Capacitor, fixed, ceramic, 1500 mmé ~0 41009, 500 v. Same as 2C2 .. | 4496963 73748
2C114 Capacitor, fixed, mica, 820 mmf +5%, 500 v ............ ... ..., 727868-245 39650
2G115,.2G116-~| - Capacitor, fixed, ceramic, 10,000 mmf +100 ~0%, 450 v ............ 449696-55 59997
‘|2C117 Capacitor, fixed, paper, 0.1 mf :10%, 400 v. Same as 2C69 ......... 735715-175 73551
2€118 Capacitor, fixed, ceramic, 220 mmf *109%, 500 v. Same as 2C4 ...... 735717-33 94194
2C119 Capacitor, fixed, cetamic, 10,000 ohms 4100 -0%, 450 v. Same as o
o 7 31 R e 449696-55 . 59997
2C120 Capacitor, fixed, paper, 0.1 mf =10%, 400 v. Same as 2C69 ......... 735715-175 73551
2C121, 2C122 Capacitor, fixed, ceramic, 10,000 mmf 100 —0%, 450 v. Same as 2C115 449696-55 59997
2C123 _ Capacitor, fixed, paper, 0.1 mf 109, 400 v. Same as 2C69 ......... 735715-175 73551
2C124 Capacitor, fixed, ceramic, 10,000 mmf 100 0%, 450 v. Same as 2C115 449696-55 59997
2C123 Capacitor, fixed, paper, 0.047 mf :£10%, 200 v .................... 735715-71 73:558 49
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Symbol No. Description Drawing No. | Stock No.
2C126 Capacitor, fixed, headed lead type, 4.7 mmf 20%, 500 v. Same as
2050 ... e e ve s Cerreeees Ve 99327.6 54402
|2€127 Capacitor, fixed, paper, 0.047 mf +10%, 400 v, Same as 2C79 ....... 738715171 73553
2C128 ‘ Capacitor, fixed, ceramic, 680 mmf +10%, 500 v. Same as 2C73 ..... 735717-439 94226
2C129 ) Capacitot, fixed, ceramic, 1500 mmf +100 —0%, 500 v. Same as 2C2.. |. 449696-3 73748
2C130 Capacitor, fixed, ceramic, 220 mmf 100 0%, 500 v ............. . 990167-9 77625
2C131 Capacitor, fixed, ceramic, 1500 mmf 4100 0%, 500 v. Same as 2C2.. 449696-3 73748 -
2C132, 2C133 Capacitor, fixed, ceramic, 1000 mmf 100 -20%, 500 v ............ 449696-2 77252
2C134 Capacitor, fixed, ceramic, 1500 mmf 4100 —0%, 500 v. Same as 2C2.. 449696-3 73748
2C135, 2C136 Capacitor, fixed, ceramic, 1000 mmf 4-100 -20%, 500 v. Same as 2C132 | 449696-2 77252
2C137 Capacitor, fixed, ceramic, 1500 mmf +100 —0%, 500 v. Same as 2C2 ... 449696-3 73748
2C138 Capacitor, fixed, ceramic, 1000 mmf 100 —20%, 500 v. Same as 2C132 449696-2 T 77252
2C139 Capacitor, fixed, silver mica, 1000 mmf +10%, 500 v. Same as 2C3 |
(MI-31102-A only) ... ... e 984002-121 94189
2C140 to 2C143 Capacitor, fixed, ceramic, feed thru, 1000 mmf :£20%, 500 v. (MI-
31102-A 00ly) ...t s 8825449-1 99177
2C144, 2C145 Capacitor, fixed, headed lead type, 4.7 mmf ==209%, 500 v. Same as 2C50 ' 99327-6 54402
2CR1 Rectifier, crystal, diode IN2IB ...........oiiiiiieiiineinaninns 1N21B 67876
2CR2 to 2CR7, inc).| Rectifier, crystal, diode CK705 ................ e e . CK705 94229
2J1 Connector, female, coaxial chassis mtd. (MI-31102 only) ........... 8834429-501 94230
2J1 . Connector, male, coaxial chassis mtd. (MI-31102-A only) .......... 456961-501 95392
2)2 it Coupling, special, comprising 1 female, chassis mtd. coaxial connector,
sleeve and 33 ohm, 15 w. £eSistor .. ...........ovveiiiainiann 8834436-501 94231
2]3 to 2J5 Connector, pin JACK .. .......vieiiiiiiiniiian e e 742565-1 93678
2]6 : Not used.
237 Connector, pin jack. Same as 2J3 ....... P L, oo 74256541 93678
2J8, 239 .. Connector, female, coaxial, chassismed. . .................. .. 0000 8845666-1 94205
2J16 Not used.
2711 Connector, male, 6 contact, chassis mtg. type ...................... 181494-3 28507
2J12 Connector, female, 6 contact, chassis meg. type. . ................... 181494-4 18534
2j13 Connector, male, 6 contace, chassis mtg. type. Same &s 2J11 .. ... .... 181494-3 28507
2J14, 2J15 Connector, pin jack. Same as 2J3 . ... ... ... ool . 742565-1 93678
2K1 ) Relay, dc coil res. 8000 ohm, s.p.d.t. contacts, plug-in type .......... 8888583-1 56316
2K2 : Relay, ac midget type, coil 115 v, dp.d.t. contacts ................. 458952-1 ' 95350
PK3 . Relay, ac coil res. 8000 ohm, s,p.d.t. contacts, plug-in type. Same as 2K1 8888583-1 56316
2L1 i Coil, iron core, adjustable, 18 "rurns of 0.0080 dia. wire on phenolic
. 2o o + Y AP et 629132-511 94233
21.2 Coil, iron core, adjustable, 32 turns of wire on phenolic form ... ... 629132-506 94234
2L3 Coil, iron core, adjustable, 22 turns of wire on phenolic form ...... N 629132-509 94235
214 Reactor, £-f choke, 7.5 microhenry . ............. . ... ... 0o 459688-76 205050
2L5 Coil, iron core, adjustable, 33 turns of wire on phenolic form ....... | 629132-505 94236
2L6 Coil, iron core, adjustable, 40 turns of wire on phenolic form ... .. .. | 629132-503 94237
217 Coil, iron core, adjustable, 19 turns of wire on phenolic form ....... 629132-510 94238
218 : Reactor, iron core, 2.4 microhenty . ... ... ....... ... . ool 8834424-501 94040
2L9 Not used.
RL10 Coil, iron core, adjustable, 33 turns of wire on phenolic form. Same
as 2LS ... ... e e et 629132-505 94236
2L11 . | Coil, iron core, adjustable, 40 turns of wire on phenolxc form. Same
as 2L6 .......... ... 0. RO e R er it 629132-503 94237
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Symbol No. Description Drawing No. Stock No.
L ]
2112 Coil, iron core, adjustable, 19 turns of wire on phenolic form. Same
P E) 7 2PN R I .| 629132-510 94238
2L13 Reactor, iron core, 2.4 microhenry, Same as 2L8 .................. 8834424-501 94040
2L14 Reactor, ¢-f choke, 7.5 microhenry. Same as 204 ... 459688-76 205050
2L15 Coil, iron core, adjustable, 33 turns of wire on phenolic form. Same
S 215 ... SN 629132-505 | 94236
2L16 Coil, iron core, adjustable, 40 turns of wire on phenolic form. Same
88 216 e 629132-503 94237
2L17 Coil, iron core, adjustable, 19 turns of wite on phenolib form., Same
A8 27 e 629132-510 94238
2L18 Reactor, iron core, 2.4 microhenry. Same as 2L8 ................... 8834424501 | - 94040
2L19 Reactor, t-f choke, 7.5 microhenry, Same as 204 .................. 459688-76 205050
2120 Coil, iron core, adjustable, 33 turns of wire on phenolic form. Same
. 88 25 e e 629132-505 94236
2121 Coil, iron core, adjustable, 40 turns of wire on phenolic form. Same
85 26 ot 629132-503 94237
2122 Coil, iron core, adjustable, 19 turns of wire on phenolic form. Same
85 27 e e 629132-510 94238
2123 Reactor, iton core, 2.4 microhenry. Same as 218 .................. 8834424-501 94040
2124 Reactof, r-f choke, 7.5 microhenry. Same as 2L4 .................. 459688-76 205050
2125 Coil, iron core, adjustable, 33 turns of wire on phenolic form. Same .
) 8S LS ettt e 629132-505 91(236
2126 Coil, iron core, adjustable, 40 turns of wire on phenolic form. Same ]
85 ZLG ..ot 629132-503 94237
2127 Coil, iron core, adjustable, 19 turns of wire.on phenolic form. Same
S 2T e s 629132-510 94238
2128 Reactor, iton core, 2.4 microhenry. Same as 2L8 .................. 8834424-501 94040
2129, 2L30 Reactor, r-f choke, 7.3 microhenry, Same as 2L4 .................. 459688-76 205050
2131 Coil, iron core, adjustable, 15 turns of wire on phenolic form ....... 629132-526 94210
2132 Reactor, iron core, 2.4 microhenry. Same as 2LB .................. 8834424-501 94040
2133, 2134 Reactor, r-f choke, 7.5 microhenry. Same as 2L4 .................. 459688-76 205050
2135 Coil, iron core, adjustable, 14 turns of wire on phenolic form ....... 629132-527 94239
2136 Reactor, iron core, 2.4 microhenry. Same as 218 ............... ... 8834424-501 94040
2137 to 2L39 Reactor, r-f choke, 7.5 microhenry. Same as 2L4 .................. 459688-76 205050
2140 Coil, iron core, adjustable, 28 turns of wire on phenolic form .... ... 629132-507 94240
2141 Coil, iron core, adjustable, 22 turns of wire on phenolic form. Same
as 2L3 ... ... T 629132-509 94235
2142~ Coil, iron core, adjustable, 32 turns of wire on phenolic form with ‘
conductive cloth covering ......... ... ..o 629132-528 96463
2143 Reactor, air core, 50 microhenry 8834437-502 94242
2144 Reactor, iron core, 2.4 microhenry. Same as 218 .................. 8834424-501 94040
2145, 2146 Reacior, r-f choke, 7.5 microhenry. Same as 2L4 ... ..01.......... .. 459688-76 205050
2147 Coil, iron core, adjustable, 6 turns of wire on phenolic form ........ 629132-520 94211
2148 Not used. '
2149, 2L50 Coil, iron core, adjustable, 16 turns of wite on phenolic form ....... 629132-513 94241
2051 Reactor, ¢-f choke, 7.5 microhenry. Same as 20L4 .. ................. 459G88-76 205050
2L52 Coil, iron core, adjustable, 13 turns of wire on phenolic form ....... 629132.514 94244
2153 Coil, iron core, adjustable, 22 turns of wire on phenolic form. Same
. 85 ZL3 oot e 629132-509 94235
2154 Coil, iron core, adjustable, 8 turns of wire on phenolic form ........ 629132-517 94245
2855 Coil, iron core, adjustable, 10 turns of wire on phenolic form ....... 629132-516 94246
2156 Coil, iron core, adjustable, 4 turns of wire on phenolic form ........ 629132-524 94208 ‘k
2L57 Coil, iron core, adjustable, 11 turns of wire on phenolic form ....... 629132-535 94247
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Symbol No. Description Drawing No. |- Stock No.
2158 Coil, iron core, adjustable, 14 turns of wire on phenolic form. Same |
PP ) 7.1 T R R R PR R RN R R 629132-527 94239
2159 Reactor, iron core, 24 microhenry. Same as 218 ............... .0 . 8834424-501 94040
2160 Reactor, t-f choke, 7.5 microhenry. Same as ) . SN 459688-76 205050
2L61 Reactor, air core, 7.0 microhenry .......... ... oo 8834437-503 97345
2162 Reactor, air core, 6 turns of wire on coil form ......... PRI 8834423-502 95885
2L63 Coil, air core, 11 turns of wire on coil FOEM ..ot reiiiiaans - 8834423-503 98387
2R1 Not used. _
2R2 ) Resistor, fixed, composition, 4700 ohms £5%, ¥4 w ................ 82283-175 502247 °
2R3 to 2RS Not used. . .
2R6 Resistor, fixed, composition, 33 ohm *10%, ¥ w (aliso part of 2J2) . | 8228344 30789
2R7 Not used. ’
2R8 Resistor, fixed, composition, 4700 ohm +5%, %2 w. Same as 2R2 ... 82283-175 502247
2R9, 2R10 Not used. . .
2R11 Resistor, fixed, composition, 68 ohm £5%, a4 w .......coconinvnens -82283-131 502068
2R12 Not used. : )
2R13 Resistor, fixed, composition, 4700 ohm 5%, ¥4 w. Same as 2R2 ..., 82283-175 502247
2R14, 2R15 | Not used. o
2RI16 Resistor, fixed, composition, 150 ohm £10%, Y4 w ............ vve. | 8228352 502115
2R17 Not used. ‘
2R18 Resistor, fixed, composition, 4700 ohm +5%, 14 w. Same a3 2R2 ... 82283-175 502247
2R19, 2R20 Not uvsed. '
2R21 ~.._ 1 Resistor, fixed, composition, 27,000 chm 5%, B w ............... - 82283-193 502327
2R22° Not used.
2R23 Resistor, fixed, composition, 4700 ohm 5%, }2 w. Same as 2R2 .... 82283-175 502247
2R24 Not used.
2R25 Resistor, fixed, composition, 470 ohm =+10%, Y2 w ... ............ 82283-58 30499
2R26 Resistor, fixed, composition, 100 ohm *10%, Y4 w ................ 82283-50 502110
2R27 Resistor, fixed, composition, 1000 ohm +10%, Yo w ........... e 82283-62 502210
2R28 Not used. '
2R29, 2R30 Resistor, fixed, composition, 390 ohm £10%, Y2 w ..............-. 82283.57 30498
2R31 Resistor, fixed, composition, 3900 ohm *5%, 2 w ................ 82283-173 502239
2R32 Resistor, fixed, composition, 12,000 ohm *+10%, 1w ............ w.. | 90496-75 512312
2R33, 2R34 Resistor, fixed, composition, 390 ohm *10%, %2 w. Same as 2R29 .. 82283-57 30498
2R35 Resistor, fixed, composition, 3900 ohm +5%, V2 w. Same as 2R31 .. 82283-173 502239
2R36 Resistor, fixed, composition, 12,000 ohm +10%, 1 w. Same as 2R32 .. 90496-75 512312
12R37 Resistor, fixed, composition, 2200 ohth £5%, V2 w ..... [P _ 82283-167 502222
2R38, 2R39 Resistor, fixed, composition, 3300 ohm +5%, VAW .ot iieiiean 82283-171 30733
2R40 - Resistor, fixed, composition, 27,000 ohm 5%, V2 w. Same as 2R21 .. 82283-193 502327
2R41 ‘ Resistor, fixed, composition, 470,000 ohm +10%, Y2 w ........... .. 82283-94 502447
2R42 : Resistor, fixed, wire wound, 22,000 ohm %5%, 5w ............ ..., 428781-38 59175
2R43, 2R44 Resistor, fixed, composition, 1 meg £10%, ¥z w ..... e Pl 82283-98 . 502510
2R45 Resistor, fixed, composition, 560,000 ohm *£10%, Y2 W ............. 82283-95 502456
2R46 Resistor, varinble, carbon, 25,000 ohm +10%, 2 W .............c.. 737829-31 94192
2R47 Resistor, fixed, composition, 2200 ohm +10%, 1 w ........... P 90496-66 512222
2R48 Resistor, fixed, composition, 1 meg +10%, 13 w. Seme &3 2R43 ..... 82283-98 502510
2R49 Resistor, fixed, composition, 120 ohm +5%, V2 w ..... RN 82283-137 502112
2R50 Resistor, fixed, composition, 470 ohm £5%, Y2 W ...........cov0eee 82283-151 30499
2R51 " Not used.
2R52 Resistor, fixed, composition, 100,000 ohm ®5% ¥ w ..........ct 0. 82283-207 502410
2R53 Resistor, fixed, composition, 1000 ohm 5%, 2w ................ 82283_-159 502210
2RS4 Resistor, fixed, composition, 220,000 ohm 5%, V2 W ............ . 82283-215 502422
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Symbol No. Description "Drawing No. Stock No.
2R55 . Resistor, fixed, composition, 470,000 ohm 5%, o w .............. 82283-223 . 502447
2RS56 . Rawistor, fixed, composition, 270,000 chm 566, 4w .........0000s 82283.217 502427
2RS87 - Resistor, fixed, composition, 150,000 ohm %%, Yo w ....... P 82283-211 502415
2R58 Resistor, fixed, composition, 180,000 ohm *+5%, Vb w .............. 82283-213 502418
2R59 ‘ Resistor, fixed, composition, 390 ohm +5%, V4w ................. 82283-149 . 30498
2RG60 Resistor, fixed, composition, 18,000 ohm +10%, 2 w .............. 99126.77 39158
2R61 Resistor, fixed, composition, 10,000 ohm +5%, V4 w e 82283-183 502310
2R62 Resistor, fixed, composition, 100,000 ohm 5%, 14 w. Same as 2R52 82283-207 502410
2R63 Resistor, fixed, composition, 100,000 ohm +5%, 1w ............... 90496-207 512410
2R64 Not used. . : o
2R65 . Resistor, fixed, composition, 47,000 ohm +5%, 2w ............... 99126-199 44211
2R66 ’ Not used. .
2RG67 Resistor, fixed, composition, 22,000 ochm 5%, Vo w ...... Feeeaaaas 82283-191 502322
2RG8 Resistor, fixed, composition, 1500 ohm +5%, Va w ................ 82283-163 502215
2R69 Resistor, fixed, composition, 120 ohm 5%, 15 w. Same as 2R49 .... 82283-137 502112
2R70 Resistor, fixed, composition, 1000 ohm +5%, 15 w. Same as 2R53 ... 82283-159 502210
2R71 Resistor, fixed, composition, 4700 ohm £5%, 2w ................. 99126-175 522247
2R72 Resistor, fixed, composition, 39,000 chm +10%, 2w ............... 99126-81 5212339
2R73 Resistor, fixed, composition, 4700 ohm 5%, 14 w. Same as 2R2 ..., 82283-175 5q2247
2R74 Resistor, fixed, composition, 2700 ohm +5%, Yo w ................ 82283-169 5q2227.
2R75 Resistor, fixed, composition, 220 ohm 5%, VA w ................. 82283-143 592122
2R76 ~ Resistor, fixed, composition, 22,000 ohm =109, 2 w .............. 99126-78 522322
2R77 Resistor, fixed, composition, 5600 ohm 5%, V4w ................ 82283-177 502256
2R78 Not used. :
2R79 Resistor, fixed, wite wound, 1500 ohm +10%, 10 w (MI-31102 only) 844908-19 47493
2R80, 2R81 Not used. ‘
2R82 Resistor, fixed, composition, 2700 ohm +5%, ¥4 w. Same as 2R74 .. 82283-169 502227
2R83 Resistor, fixed, composition, 100,000 chm +5%, 14 w. Same as 2R52 82283-207 502410
2R84 Resistor, fixed, composition, 1 meg =+10%, 14 w. Same as 2R43

(MI-31102 onby) ... e e e 8228398 592510
2R8S Resistor, fixed, composition, 27,000 ohm +=109%, 2w ............... 99126-79 512327
2R86 Resistor, fixed, composition, 100,000 ohm +10%, ¥4 w ... .... e 82283-86 5‘2410
2R87 Resistor, fixed, composition, 10,000 ohm +10%, 1w ............... 90496-74 5112310
2R88 . Resistor, fixed, composition, 2200 ohm 5%, % w. Same as 2R37 ...| 82283-167 502222
2R89 Resistor, fixed, composition, 150 ohm *+10%, 14 w. Same as 2R16 .. 82283-52 502115
2R90 Resistor, fixed, composition, 10,000 ohm 109, 1 w. Same as 2R87 ..| 90496.-74 512310
2R91 Resistor, fixed, composition, 2200 ohm *+5%, 14 w. Same as 2R37 .. 82283-167 502222
2R92 Resistor, fixed, composition, 150 ohm *+10%, 15 w. Same as 2R16 ... 82283-52 502115
2R93 - Resistor, fixed, composition, 10,000 ohm -10%, 1 w. Same as 2R87 .. 90496-74 512310
2R94. Resistor, fixed, composition, 2200 ohm 5%, 15 w. Same as 2R37 .. 82283-167 592222
2R95 Resistor, fixed, composition, 150 ohm 109, ¥4 w. Same as 2R16 ... 82283-52 502115
2R96 Resistor, fixed, composition, 10,000 chm +10%, 1 w. Same as 2R87 .. | 90496-74 512310
2R97 Resistor, fixed, composition, 2200 ohm +5%, 14 w. Same as 2R37 ..| 82283-167 502222
2R98 Resistor, fixed, composition, 150 ohm +109%, 154 w. Same as 2R16 .. 82283-52 502115
2R99 Resistor, fixed, composition, 10,000 ohm +109%, 1 w. Same as 2R87 .. 90496-74 512310
2R100 Resistor, fixed, composition, 2200 ohm 5%, ¥4 w. Same as 2R37 .. 82283-167 502222
2R101 Resistor, fixed, composition, 10,000 ohm =10%, 1 w. Same as 2R87 ..| 90496-74 512310
2R102 Resistor, fixed, composition, 100 ohm +10%, % w. Same as 2R26 .. 82283-50 502110
2R103, 2R104 Resistor, fixed, composition, 560 ohm *+10%, ¥4 W ................ 82283-59 3164
2R105, 2R106 Resistor, fixed, composition, 4700 ohm 5%, ¥4 w. Same as w2 . 82283-175 502247
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Symbol No. Description Drawing No, Stock No.
2R107 Resistor, variable, composition, 5000 ohm +10%, 2 w ............. 737829-30 94039
2R108 Resistor, fixed, composition, 2200 ohm £5%, ¥4 w. Same as IR37 .. 82283-167 502222
2R109 Resistor, variable, composition, 10,000 ohm +10%, 2 w ............ 757801-44 58983
2R110 Resistor, fixed, composition, 4700 ohm 5%, V2 w. Same as 2R2 .. .. 82283-175 502247
2R111 Resistor, fixed, composition, 470,000 ohm +10%, V4 w. Same as 2R41 82283-94 502447
2R112 Resistor, fixed, composition, 3900 ohm +5%, %2 w. Same as 2R3 .. 82283-173 502239
2R113 Resistor, fixed, composition, 220,000 chm *5%, 14 w. Same as 2R54 | 82283-215 502422
2R114 Resistor, fixed, composition, 100,000 ohm +10%, ¥3 w. Same ns 2R86G | 82283-86 502410
2R115 Resistor, variable, composition, 1 meg *+20%, 2 W ................. 746053-22 98077
2R116 Resistor, fixed, composition, 3900 ohm =*5%, 14 w. Same as 2R31 .. 82283-173 502239
2R117 Resistor, fixed, composition, 220,000 ohm *5%, % w. Same as 2R54 | 82283-215 502422
2R118 Resistor, fixed, composition, 100,000 ohm -+10%, 3 w. Same as 2R86 | 82283-86 502410
2R119 Resistorg fixed, composition, 680,000 ohm *+10%, Y4 w ............. 82283-96 30562
2R120 Resistor, fixed, composition, 3900 ohm ==5%, 15 w. Same as 2R31 .. 82283-173 502239
2R121 Resistor, fixed, composition, 220,000 ohm 5%, ¥4 w. Same as 2R54 | 82283-215 502422
2R122 Resistor, fixed, composition, 100,000 ohm *10%, 15 w. Same as 2R86 82283-86 502410 -
2R123 Resistor, fixed, composition, 560,000 ohm +10%, %5 w. Same as 2R45 82283.95 502456
2R124 Resistor, fixed, composition, 3300 ohm +5%, 3 w. Same as 2R38 .. 82283-171 30733
2R125 Resistor, fixed, composition, 270,000 ohm *5% %3 w. Same as 2R56 | 82283-217 502427
2R126 Resistor, fixed, wire wound, 560,000 ohm *+5%, 10 w ... .......... 428781-54 53702
2R127 Resistor, fixed, composition, 470,000 ohm +10%, V2 w. Same as 2R41 82283-94 502447
2R128° Resistor, fixed, wire wound, 75 ohm #1095, 20w ............... L. | 88111271 16239
2R129 Resistor, fixed, composition, 15,000 ohm +5%, b w ............... 82283-187 36714
2R130 Resistor, fixed, composition, 68,000 ohm +5%, 1w .......... c..... | 90496-203 512368
2R131 Resistor, fixed, carbon film type, 1000 ohm +1%, Va w ............ 984059-159 203901
2R132 Resistor, fixed, composition, 390,000 ohm +3%, V4w .............. 82283-221 502439
2R133 Resistor, fixed, carbon film type, 180 ohm *+1%, V2w ............. 984059-141 203902
2R134 Resistor, fixed, carbon film type, 330 ohm %1%, V2w ............. 984059-147 95324
2R135 Resistor, fixed, composition, 10 ohm *5%, V4w .................. 82283-111 502010
2R136 Resistor, fixed, composition, 1000 ohm %5%, ¥4 w ................ 82283-159 502210
2R137 Resistor, fixed, wire wound, 1756 ohm =10%, 25 w (MI-31102-A only) | 8817665-21 206726
2R138 Resistor, fixed, composition, 10,000 ohm 10%, 2 w (MI:31102-A only) 99126-74 522310
2R139 Resistor, fixed, composition, 470,000 ohm +10%, ¥2 w. Same as 2R4l

(MI-31102-A only) .. ... . . i 82283-94 502447
2R146 Resistor, variable, composition, 500,000 ohm £20%, 0.2 w (MI-31102-A ’
OndY Y e e 737887-12 206494
251 Switch, push type, s.pdte ... . 8835332-2 95572
211 Transformer, filAMENE . ... .. ... .coiuireietriinetiinirraaanen. 8874796-1 57650
2X1 to 2X12, incl.| Socket, tube, 7 pin, miniature .. ... ... ... .. 99370-2 53539
2X13, 2X14 Socket, tube, 9 pin, miniature ....... .. ... . il 984055-2 56333
2X15 Socket, tube, 7 pin, miniature. Same as 2X1 ........... ... ..o 99370-2 53539
2X16 to 2X18 Socket, tube, 9 pin, miniature. Same as 2X13 ........... ... ... ... 984055-2 56333
2X19, 2X20 Socket, tube, 5 COMACE . ... ..voveeevrrivernerroaneneneeaiinean, 849224-1 43639
2X21 Socket, tube, octal, red bakelite .............. ... ... i, .181516-2 45368
2Z1 Cavity Assembly— (not stocked complete) (associated parts below) 458907-501
(MI1-31102)
458907-502
(MI1-31102-A)
Core, brass tuning # %4-24 thread, 144" 1g., 2Z1 tunmg .......... . 8831031-1 1 95393
Contact, beryllium copper, for 2Z1 ............. .. ..l ':. 88?4416-1 24390
Insulator, teflon coated glass fabrnc, 1%4” x 1%«" x 0.010 thick, 1 bole
0.257 dia. in center and 2 holes, 0.128 dia. on long axis (4 req'd) . 8834415-1 94389
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Description ) Drawing No. .S:lock No.
N Washer, spring, %" O.D. x 2%3” LD, x 0.025 thick beryllium copper,
tuning core tenslon .............. N PR 8831068-2 95394
Nut, hex, brass #3%-24 thread tuning coge locking ................ 8749276 95398
Miscellanoous
Connector, male, coaxial, cable mtg. type ... ... .., 8898625-501 54392
Screw, thumb, back panel holding ................., e 8886111-2 94391
Shield, tube, 7 pin miniature, 134" 1g. ... ... ...l 99369-2 54521
Shield, tube, 7 pin mininmre, ) L T 99369-1 54428
Shield, tube, 9 pin, 11%4¢” Ig. ... .... e e 8858642-3 57533
- i
R
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NOTES: -
1- DESIGNATION IN WIRES ARE WIRE NUMBERS
AND THEIR DESTINATIONS.
2-SOLDER ALL ELECTRICAL CONNECTIONS | NG
ITEM 88 ALL WIRING YO BE N ACCORDANCE
WITH RCA STANDARD PRACTICE.
3-CABLE AND THEN LACE WIRES, WHERE NECESSARY
USING LACING CORD, ITEM 8G
4~ WHEN RECEWVER 1S USED IN TERMINAL STATION ADD
‘o' LEADS, DISCONNECT LEAD 'L° AT 2C9 &
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5- CONNECTION “T"(2X19-2 T0 2X19-3) 1S OMIT TED WHEN
RECEIVER i> USED iNA SYSTEM WiTH STARDBY
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Figure RM-9—Receiver/ Modulator, MI-31102-A—Connection Diagram
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® REPLACEMENT PARTS
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TECHNICAL DATA

Power Input:
a. Fil. Heaters and Blower: 95 watts at 115 volts—30/60
cycle ac.

b. Plate Supply: 63 milliamps at 290 v dc
-300 milliamps at 500 v dc

Frequency Range
2450-2700 megacycles

Modulated Signal Input
70 megacycle FM Signal from the receiver/modulator
unit

R-F Bandwidth
8 mc

Peak Carrier Deviution
+ 1.5 megacycles

Transmitter Power Output o

+ 1.5 watts
Crystal
Symbol Type Function
1CR1 1IN21B RF Rectifier
1CR2 1N48 RF Rectifier

Yebe Comploment

Symbol Type Function
1vi 12AT7 DC Amplifier
1V2 *2C398 Local Oscillator
1V3 *2C39B Transmitter Mixer
1V4 *2C39B RF Amplifier
1Vs 6CLG 70 mc i-f Amplifier
1Vé6 2E26 70 mc i-f Amplifier *

#Use RCA Stock No. 207832A only.

Yransistor Complement

Symbol Type Function
1Q1 2N35 Current Regulator Control
1Q2 2N156 Current Regulator

Fuse Complement

Symbol Type Function
1F1 MJB Y42 amp Arc Indicator
1F2 MJB 142 amp Arc Indicator !
1F3 M]B %o amp Arc Indicstor

Welight and Dimensions
Weight: 25 lbs.
Height: 1015
Depth back of panel: (6" plus 1” allowance for air
passage. 11” with air filter) - '
Depth front of panel: 47
Width: 19” Rack Mounting

DESCRIPTION

This Transmitter Unit is designed for installation
in either a standard 19” open rack or cabinet and
is used in both terminal and repeater stations. It
provides a frequency modulated t-f output in the
frequency range of 2450 to 2700 mc.

The transmitter unit contains the equipment to
generate and amplify the microwave carrier. The
oscillator frequency is determined by tuning reso-
nant cavity 1Z1A by means of the top left tuning
screw. (This and the three other cavity tuning screws
are located on the cavity assembly mounted on the
front panel.) This frequency is coupled directly to
the mixer cathode resonant cavity 1Z1B which is
tuned by the lower left tuning screw. The oscillator
frequency is mixed with the 70 mc carrier from the
modulator section of the receiver/modulator unit.
This 70 mc frequency modulated signal is injected
into the cathode circuit of mixer tube 1V3. The
resultant frequency, the sum or difference in accord-
ance with the system plan, is fed thru mixer anode
tuning cavity 1Z1C to the r-f amplifier 1V4. 1Z1C is
tuned to the output frequency of the mixer stage by
the upper right cavity tuning screw. The r-f ampha
fier stage is tuned to the same frequency as the mixer
output. This tuning is done in resonant cavity 1Z1D

by the lower right cavity tuning screw. (All cavity
tuning screws are turned out for an increase in
frequency.)

The plate tuning cavity 1Z1D of the r-f amplifier
contains three pickup devices. The one connected
to jack 1J2 absorbs a comparison sample for the
terminal AFC unit. A loop transfers to 1J3 the r-f
energy for the antenna. A slot is used to obtain
energy to operate r-f monitor 1M2, the combination
output meter and fault relay.

Seventy mc amplifier stages 1V5 and 1V6 amplify
the 70 mc signal from the receiver/modulator to
raise it to the proper amplitude before injection into
the transmitter mixer circuit.

R-f monitor 1M2 is an r-f output indicating meter
which also acts as the transmitter fault indicating
device. The r-f energy for operating 1M2 is rectified
by crystal IN21B in cavity 1Z1D. MONITOR
AD}UST 1R14 controls the amount of current flow-
ing through 1M2 to keep the meter pointer on scale.
When the output of r-f amplifier 1V4 drops to a
certain predetermined value a circuit is closed inside
1M2 which energizes a transmitter fault |rt'.\pl%)rting

1
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Figure T-1—Transmitter—Front View

relay in the service unit. The value at which the 1M2
relay reports a fault is indicated by the red pointer
which can be set manually by a control knob on the
front of 1M2,

DC amplifier 1V1, relay 1K1 and AFC motor 1B1
and associated circuits constitute the transmitter oscil-
lator frequency control section. The following is the
sequence of events that cause this equipment to func-
tion: A portion of the transmitter local oscillator
output is coupled by a cable, attached to jack 1]1,
to the receiver r-f mixer in the receiver/modulator
unit. The transmitter oscillator frequency and the
received microwave frequency determines the re-
ceiver 30 mc i-f. If the transmitter local oscillator
drifts the resultant change in the receiver i-f causes
a dc component to appear in the receiver 30 mc dis-
criminator output. This dc is carried through the
service unit to the transmitter jack 1J4 of the trans-
miteer. From terminal 1 of jack 1]4 it is applied to
the control grid of the 1-2-3 section of dc amplifier
12AT7 (1V1).

When the transmitter operates on the sideband
above the L.O. (local oscillator) frequency, the con-
nections to motor 1B1 are as shown in figures T-4
and T-5. (Motor 1B1 is actually two motors mounted
on a single shaft. The F and B terminals shown on

the schematic are the power connections to the
“front” (F) and “back” (B) motors of 1B1. The
“front” motor refers to the one nearest the panel.)
Contact 7 of relay 1K1 is connected to the F terminal
of 1B1 and contact 4 of 1K1 is connected to the B
terminal of 1B1. If the receiver i-f increases for any
reason, a positive dc voltage at 1V1-2 from the
receiver discriminator will cause relay 1K1 to func-
tion so that 1B1 runs in a counterclockwise direction
as indicated by the lighting of the + (1I2) lamp.
This will turn the tuning loop in cavity 1Z1A to
increase the L.O. frequency so that the receiver i-f
is again 30 mc. A decrease of receiver i-f causes a
negative dc voltage at 1V1-2 which will move the
tuning loop in a clockwise direction, as indicated by
the lighting of the (111) lamp, and decrease the
L.O. frequency so that the receiver if is again
30 mc.

For lower sideband transmitter operation the con-
nections to 1B1 are: contact 7 of relay 1K1 is con-
nected to the B terminal of 1B1 and contact 4 of
1K1 is connected to the F terminal of 1Bl1. When
1B1 is connected in this manner a positive dc volt-
age at 1V1-2, caused by a receiver i-f increase, will
cause the 1Z1A tuning loop to turn in a clockwise
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direction and light the + (1I12) lamp. This will
decrease the L.O. frequency until the receiver i-f is
again 30 mc. A negative voltage at 1V1-2 caused by

-a receiver i-f decrease will cause the 1Z1A tuning

loop to turn in a counterclockwise direction and light
the — (1I1) lamp. This will increase the L.O. fre-
quency until the receiver i-f is again 30 mc. The dc
amplifier bias control 1R5 is adjusted so that when
the receiver discriminator dc output is at zero voltage
the AFC motor 1B1 stops running.

In order to prevent the AFC motor 1B1 from
moving the tuning loop out of position during initial
installation or when setvicing the station equipment,
an AFC motor disabling switch has been provided.
With the AFC motor switch 183 open (OFF) the
115 v ac to 1B1 is disconnected.

Meter Switch 1S1A in conjunction with test meter

1M1 supplies a means of making the following meas-
urements: On the 250 and 500 positions of 1S1A,
meter 1M1 registers the two B+ voltages from the
power supply. On the OSC, MIX and AMPL posi-
tions of 1S1A, 1M1 measures the cathode current of

-the oscillator 1V2, mixer 1V3, and RF amplifier 1V4

respectively. The + and — positions of -IS1A are
used when positive and negative external voltage
readings are made in this and other units by means
of a test lead.

K13

The transmitter oscillator, mixer and r-f amplifier
tubes are cooled by blower 1B2 and if for any reason’
the blower should stop, the air operated switch 152
breaks the ac power to their filament transformer to
prevent these tubes from overheating.

The plate circuit of tubes 1V2, 1V3 and 1V4 each
contain a series combination of a 14, amp. fuse and
150 ohm resistor in parallel with the 50 ohny damp-
ing resistor. Should arc-over occur in any of these
tubes, evidence of this will be indicated by a blown
5F16 fuse in the power supply. The faulty tube may
readily be detected by checking each of the arc indi-
cating fuses 1F1 (OSC), 1F2 (MIXER) and 1F3
(AMPL.).

The cathode circuit of oscillator 1V2 contains a
current regulating circuit that prevents the cathode
current of 1V2 from varying greatly from the value
set by 1R43. !

CONTROLS

a. The Local Oscillator Tuning Screw (Upper
left) of cavity 1Z1A varies the resonant frequency
of the plate circuit cavity and so determines the
frequency of the oscillator. (Turning the screw out
increases the resonant frequency of the cavity. This
applies to all four of the transmitter cavity tuning
SCrews.)

1
i
AFC aFC DC AMPLIFIER . DC FROM
MOTOR RELAY ) 12817 - (\ch:wcmmlvoa
181 “viy {(2413-1
-
|
|
|
1
LocAL i RF RE 1O
oscoc:noa MIXER TRANSMITTING
"
n2c3en AMPLIFIER (F)-} FILTER f
h2c39 1 2c398 Q ;
avay vy o
[
| 3} “
FARLT DG
70 MG 10 MC RF o
FROM REPEATER SERVICE UNIT
RECEWER/MODULATORL 198 IF AMPLIFIER IF AMPLIFIER MONITOR WA ] E-W (647-2), WE 16062}
(209) Y necLe tneeze METER RELAY & P
tvs) 1M2 TEAMINAL SERVICE UNIT
7442
oR
SERVICE CHANNEL UMIT
€W (R347-2), W-E(23U6-2)
C-177483-0

Figure 7-2—Transmitter—Block Diagram
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b. The Local Oscillator Cathode Tuning Screw
(Lower left) of cavity 1Z1B varies the resonant fre-
quency of the cathode cavity of the local oscillator
and mixer cathode circuits. This tuning control has
only a negligible effect on the oscillator frequency.

c. The Mixer Plate Tuning Screw (Upper right)
of cavity 1Z1C varies the resonant frequency of the
mixer tuning cavity. It is tuned either to the local
oscillator frequency plus the 70 mc i-f carrier ot to
the local oscillator frequency minus the 70 mc i-f
carrier in accordance with the system plan.

d. The RF Amplifier Tuning Screw (Lower right)
of the cavity 1Z1D varies the resonant frequency of
the plate tuning cavity. It is tuned to the mixer out-
put frequency.

e. The OSC control (1R30) is a screwdriver ad-
justing  potentiometer which adjusts the voltage
across transistor 1Q2.

f. The AMPL control (1R29) is a screwdriver
adjusted potentiometer which controls the cathode
current of the r-f amplifier tube 1V4 by varying its
cathode bias,

g- The MONITOR ADJUST control (1R14) is
a screwdriver adjusted potentiometer that controls
the amount of rectified t-f output from the r-f am-
plifier plate cavity which flows thru RF MONITOR
1M2. It is set so that the indicator of 1M2 remains
on scale. This control is adjusted in conjunction with
the setting of the red pointer on RF MONITOR

1M2.

h. The METER SW (181) allows various current
and voltage readings of the transmitter and asso-
ciated units to be observed on test meter 1M1,

Posiﬁon 250 measures 250 v dc B+ from the -

power supply. (1000 volts full scale)
Position 500 measures 500 v dc B+ from the
power supply. (1000 volts full scale)
Position OSC measures the cathode current of
r-f oscillator 1V2. (200 milliamps full scale)
Position MIX measures the cathode current of
mixer 1V3, (200 milliamps full scale)
Position AMPL measures the cathode current
of r-f amplifier 1V4, (200 milliamps full
scale)
*Positioh + measures positive voltages. (200
microamps full scale)
*Position — measures negative voltages (200
mxcfoamps full scale)

* From test points in this and other units by means of a
test lead connected to the METER jack.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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i. The DC AMPL BIAS control (1RS) varies the
cathode bias of the 6-7-8 section of dc amplifier
1V1, the AFC relay control tube. '

j. The Test Meter (1M1) (to the right of the
meter switch) is used in conjunction with meter
switch 151 to measure various circuit values in the
transmitter unit and, by means of a plug-in test lead,
to make current measurements in the other units, °

k. METER pinjack (1]7) is the test Jead connec-
tion when test meter 1M1 is used to measure voltage -
and current values in associated units.

1. The RF MONITOR r-f meter and relay (1M2),
a combination r-f output meter and fault relay, gives
a relative indication of r-f carrier output and func-
tions as a fault reporting relay when the r-f output
reaches a predetermined low value.
~m., The L.O. (local oscillator) coaxial cable ter-
minal (1J1) is used for supplying a portion of the
local oscillator energy to the receiver r-f mixer stage.

n. The A.F.C, coaxial cable terminal (1J2) is
used for transferring a portion of the transmitter
output signal to the AFC mixer in the terminal AFC
unit. Only used for terminal stations. i

o. The 70 MC INPUT coaxial cable terminal
(1J5) is the input connection for the coaxial cable
cartying the 70 mc i-f signal from the receiver/-
modulator.

p. The A.F.C. MOTOR INDICATOR (lamps lll
and 112) show when the AFC motor is running angd
in which direction. When the motor is correcting
the local oscillator frequency, one of the lamps is lit
and when the frequency correction is complete the
lamp is extinguished.

q. The A.F.C. MOTOR SWITCH 183 is used for
opening the 115 v ac line to AFC motor 1B1 to dis-
able it during installation or servicing.

r. The 70 MC INPUT signal jack 1]J9 is used for
checking the 70 mc signal input level from the
receiver /modulator.

s. The AFC LOOP INDICATOR shows the posi-
tion of the AFC tuning loop in the local oscillator
cavity. The pointer, when moved, changes the angle
of the loop in the cavity. When the pointer is at
the 0 position, the loop is at approximately 45°
from the vertical, the correct position of the logp
in the cavity.

t. The 2N35 BIAS AD]J. potentiometer (1R43)
adjusts the bias of transistor 1Q1 which controls the
oscillator 1V2 cathode current. "

u. The Test Point (1]10) is provided for connect-
ing meter 1M1 across the oscillator 1V2 cathode
circuit when peaking the oscillator.

Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6
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INITIAL ADJUSTMENT

The following is the procedure for tuning MM-
26A Transmitters (MI:31132.2A) containing the
new oscillator cathode current regulator circult, Sub-
stitute this procedure for the transmitter tuning in
the system book when the system tuning instructions
do not specifically provide instructions titled "Oscil-
lator Tuning MM-26A".

Oscillator Tuning

Set the OSC control (1R30) to minimum resist-
ance (fully clockwise and the 2N35 BIAS ADJ. con-
trol (1R43) one quarter turn from its full counter-
clockwise position. Place the meter switch (151) on
the “+4" position and connect one end of the test
lead to meter pin jack 1J7 and the other to pin jack
1J10. Turn “on” the 500 v switch of the power
supply and after warmup, turn the oscillator tuning

. plug (lower left) for maximum meter tuning indi-

cation. This meter indication is not a measurement
of the current flow in the cathode circuit (oscillator
activity) but is. used strictly as a tuning indication.
If an indication. of over 80 is obtained, adjust the
OSC control 1R30 to reduce the reading to 80.

. If the cathode current does not change when turn-
ing the cathode tuning screw, the tube is not oscil-
lating. If this should happen, turn “off”” the LINE
switch of the power supply and remove the 2N33
transistor from iits socket. Turn “on” the power sup-

ply LINE switch and measure the voltage at terminal
2 of the current regulator assembly with a Volt-
ohmyst or squivalent, If the reading is not 1.3 v dg,
adjust it to this value with the 2N35 BIAS AD].
control (1R34). Before reinserting the transistor into
its socket turn “off” the LINE switch of the power

" supply. Return the 2N35 transistor to its socket and

turn "on” the power supply.

CAUTION: The transistor will be damaged
if it is removed from or inserted into its
socket while the 250 v dc voltage is being
supplied to the transmitter unit. Do not re-
move or insert the transistors in the above
procedure without first removing the dc
voltage from the unit, T his precaution must
be strictly observed.

Turn the oscillator tuning plug (lower left) for
maximum meter tuning indication. If an indication
of over 80 is obtained, adjust the OSC control 1R30
to reduce the reading to 80.

Turn the meter selector to the OSC posmon and
adjust the 2N35 BIAS AD]J. control for a meter
reading of 70 ma. The reading obtained in this
measurement is the actual cathode current of the
oscillator stage. Return the meter selector to the
“+* position and readjust the oscillator tuning' cur-
rent to 80.

MAINTENANCE

General Notes
If the transmitter power output is decreasing the
following notes may facilitate isolating the difficulty:

a. First, check the 70 mc drive to the transmitter
mixer by turning off the 500 volts supply. The
“MIX" reading should be greater than 35 ma. (The

" 40 ma figure listed in the INITIAL ADJUSTMENT

section of the system instructions is the expected
minimum for new tubes.) The reading obtained on
1M1 when 1]9 is connected to 1}7 shduld be at least
50};&

: If the “MIX” reading is below 35 ma check the
70 mc signal voltage input from the receiver/modu-
facor. The 30 wa reading at 1J9 is equivalent to 1
volt at 1V5-3, If this value is less than 1 volt the
receiver/modulator is not delivering enough drive
to the transmitter and the correction will have to
be made in the receiver/modulator unit. If the input
to 1V5 is sufficient, check both 1V5 and 1Vé6 tubes
and replace if necessary.

b. Second, check the quality of the oscillator tube
by noting how much its cathode current increases
as the tube changes from a non-oscillating to an
oscillating condition. (The bottom oscillator slug
can be detuned to stop oscillation.) The current
should increase by -approximately 3:1 for a good
tube. If the increase is less than 1.5:1 the tube should
be replaced. L

c. If the oscillator is supplying adequate drive to
the mixer tube cathode current (meter switch at
MIX) should drop to roughly 509, of the normal
value when the 70 mc cable is removed. If this de-
crease is of 'the order of only 109, a poitit of mar-
ginal operation has been reached. The mixer cathode
current is determined in part by the oscillator drive.
If the mixer cathode current exceeds 125 ma, the
oscillator cathode current should be reduced.

d. A poor 2C39B amplifier is frequently revealed
by an inability to get adequate cathode current, with
sufficient drive from the mixer, as the cathode vari-

L
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Figure T-3—Transmitter—Rear View

able resistor (1R29) is decreased. When less than
75 ma of “AMPL" cathode current is obtained with
1R29 set at minimum the amplifier tube should prob-
ably be replaced.

e. If the transmicter fails completely it may be
caused by a defective 2C39B electron tube or the
breakdown of capacitors 1C19, 1C23 or 1C26. If
one of these capacitors is shorted due to dust and
moisture or if certain elements of tubes 1V2, 1V3
or 1V4 becomes shorted, then the 500 v B+ power
is short circuited and fuse 5F16 in the power supply
will be blown. The tube circuit at fault can readily
be found by noting which of the arc indicating fuses
1F1, 1F2 or 1F3 is blown.

f. Variable resistor 1R14 “"MONITOR ADJUST”
is used to adjust the operating point of meter relay
1M2. A suggested setting of 1R14 is that which will
give a 1M2 reading of 150 pa. Set the red hand of
1M2 at the meter reading below which the trans-
mitter output should not fall. Meter/Relay 1M2
will report a transmitter fault to the service unit
when the transmitter output falls to this value.

g- Both the transmitter AFC motor and the
blower motor have lifetime lubricated bearings. The

grease sealed bearings of the blower section of the
blower-motor should be inspected periodically and
replaced with new bearings when necessary. The nor-
mal life of the bearings is between three and four
years.

h. If the blower motor runs but the tube filaments
do not burn, check the operation of the air operated
switch 182,

Transmitter AFC Circuit

As d-c amplifier tube 1V1 ages, D.C. AMPL.
BIAS potentiometer 1R5 must be readjusted to keep
the i-f frequency of the receiver/modulator centered
at 30 mc. When the range of adjustment provided
by 1RS is no longer adequate to center the i-f, 1V1
must be replaced.

Transmitter AFC Circuit Test

If the transmitter AFC circuit fails to respond to
the dc correction signals from the discriminator of
the receiver/modulator, the d-c amplifier may be
the cause.

Check the sensitivity of the d-c amplifier 1V1
as follows (with the AFC motor 1B1 connected for
upper side band operation as shown in Figure T-4):
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1. Apply + .15 volts to pin 1 of jack 1J4 and
ground. This voltage should cause the AFC motor
indicator light, marked +, to light.

2. Apply — .15 volts to pin 1 of jack 1J4 and
ground, This voltage should cause the AFC motor
indicator light, marked —, to light,

3. Check the action of the clutch by moving the
loop indicator by hand. '

70 MC Circuit Alignment
NOTE: The test items specified in this
alignment procedure refer to the test
equipment items listed in the test equip-
ment tables of the system instructions.

a. Apply the output of the 70 mc sweep gen-
erator (test item 18), with markers, to 1V6-5. (Tube
shields of 2E26 and 6CL6 and the shields of trans-
former 1T1 must be in place.) ,

b. Connect the CRO (test item 4) to the cath-
ode of 1V3 (2C39-B mixer tube).

c. Turn on the 115 volt a-c and 250 volt d-c
supplies.

d. Adjust 1T1 and 1C33 for correct alignment.
The response is that of an over-coupled double-
taned circuit with peaks approximately 12 mega-
cycles apart,

NOTE: Should it be impossible to align
this stage the reason is, most likely, that
either of the two circuits is not tuned to

Krs

70 mc + 1 mc. The resonant frequencies
of the two circuits are easily checked with
test item 12,

e. Connect the CRO to 1VG6-3, connect the sweep
generator to 1V5-2, and adjust 1L3, 114, and 1LS
for the correct response. The response curve is
nearly flat with 3 db points 10 mc apart.

. f."Connect the CRO to 1V5-8, connect the sweep
generator to Pin No. 1 of the 70 mc amplifier 2V11
and connect the 70 MC OUTPUT jack 2J9 to the
70 MC INPUT jack 1J5 of the transmitter and ad-

- just 1L1 and 1L2 for the correct response.

g. Connect the CRO to the cathode of 1V3 to
check the overall response.

~

IMPORTANT
If the repair of cavity 1Z1 is required and if the

removal of the mounting assemblies of electron

tubes 1V2, 1V3 and 1V4 is necessary it is important
that these parts be very carefully positioned upon
reassembly. If the opening in the plates of these
assemblies are not in line the tubes are likely to be
broken when inserted. For proper installation of
these tube mounting assemblies use the following
instructions: . ,

1. Install the ring assembly in the holesof the
partition between the two cavity sections and
tighten the screws. S

TYPICAL TRANSMITTER VOLTAGES AND METER READINGS

The following are approximate voltages existing between the indicated tube pins and ground as measured
with a voltohmyst with 100,000 ohms in series with the measuring probe. All voltages are dc unless otherwise

noted. !
|
Pin Pin Pin Pin Pin Pin Pin Pin | . Pin

Tube | Type Function 1 2 3 5 6 7 8 9
1V1 | 12AT7 | DCampl. 90 0 1.8 0 0 250 90 92 | 6.3ac
1Vs | 6CL6 70 mc. ampl. | 2.3 0 117 0 | 63ac | 228 2.3 117 {  —
1V6 | 2E26 70 mc. ampl. 15 0 185 15 ] 15 | 63ac | — | :Plate
' . cap 250

Y

The following are typical readings of test meter 1M1 for the various positions of “METER SW"' 181

1

250v— 50 pa
500v—100 pa
OSC—70 ma
MIX.—100 ma max., G0 ma min.
AMPL.—100 ma max.

[

unit quantities

} Meter connected as a voltmeter of roughly 100 volt full scale reading

¥

.. , o :
+} In these positions the meter is connected to an external probe for use in testing other MM-26 A

1

LY
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2. Install the assembly that holds the cathode
and filament terminals (small end) of the tubes
but leave the mounting screws very loose.

3. Install the assembly that holds the plate
(large end) terminal of the cubes but leave the
mounting screws loose.

tubes.

REPLACEMENT PARTS LIST

]

4. Insert a 2C39-B tube allowing all parts to
center about the tube. Tighten all screws with the
tube in place. Remove the tube.

The installation of tubes 1V2, 1V3 and 1V4 may
now be done without danger of damage to the

Symbol No, Description Drawing No. Stock No.
1B1 Motor, timing motor and gear units (afc drive) 110 v, 60cy. .......... .| 8832092-1 94203
1B2 Blower, 115/230 v., 50/60 cy., 3300 rpm, (not stocked complete, see parts
below) ...t e [ 741276-4
Motor: for blower 1B2, 115/230 v., 50/6G0 cy., 3300 rpm, (pt. of 1B2) | 741276-2 94204
Bearing: ball, for blower motor, (pt.of 1B2)..................... 8830675-2 95228
1C1 to0 1C3 Capacitor, fixed, paper, 0.01 mf,, = 10%, 1000 V. ..........c0vvveeenn 735715-363 73365
1C4 Capacitor, fixed, mica, 1000 mmf,, £ 10%, 500 v. ..................0s 984002-121 94189
1C5 t0 1C8 Capacitor, fixed ceramic, 820 mmf.,, + 100 —0%, 500 v. ............. 449696-1 94190
1C9 Capacitor, fixed, ceramic, 220 mmf., + 20%, 500 v.................... 735717-633 95319
1C10, 1C11 Capacitor, fixed, ceramic, 820 mmf., + 100 —0%, 300 v, Same as 1CS.. | 449696-1 94190
1C12 Capacitor, fixed, paper, 0.1 mf, £ 20%,200v. .............0vviviinnns 735715-28 73784
1C13 t0 1C13 Capacitor, fixed, ceramic, feed thru type, 1000 mmf,, = 80 —20%, 300 v. | 8828585-3 203760
1C16 Capacitor, fixed, paper, 4 mf., 330 v. nc, for blower motor. . ........... 990195-5 208503
1C17 Capacitor, fixed, paper, 0.47 mf.,, & 20%, 200 v, ...............00. e | 735715-33 73787
1C18 to 1C27 Part of 1Z1.
1C28 . Capacitor, fixed, ceramic, 820 mmf., + 100 —0%, 500 v. Same as 1C5.. | 449696-1 94190
1C29 o~ Capacitor, fixed, paper, 0.1 mf.,, + 10%, 400 v. ............... Ve 735715-17% 73351
1C30, 1C31 Capacitor, fixed, paper, 0.033 mf,, & 20%, 400 v. ..................o. 735715-119 73552
1C32 Capacitor, fixed, ceramic, 22 mmf,, = 5%, 500 v. .................... 984015-218 93716
1C33 Capacitor, variable, ceramic trimmer, 4.3/28 mmb Y eeens 8819214-1 203761
1C34 Capacitor, fixed, ceramic, 220 mmf,, + 20%, 500 v. Same as 1C9........ 735717-633 95319
1CR1 Rectifier, germanium diode IN21B. ... ... ... ... oo iiiiiiiiiivnnnn, 1N21B 67876
1CR2 Rectifier, germanium diode IN4B. .. ...... ... ... coiviiiiiiiiaiinn,  IN48 203954
1F1 to 1F3 Fuse, cartridge 1/32 amp., 250 v., 1”7 lg. x V4" dia. ................... 8851771-17 69417
111, 112 Lamp, neon, starting volts 65 v. ac, 90 v, dc, min bay base............. 872291-9 91749
1J1,1)2 Connector, female, coaxial, chassis mounted, with 14" lg.' cavity loop
' : PG OF 1Z1) oottt et e 456989-501 94248
1J3 Connector, female, coaxial, chassis mounted, with 7/32” lg. loop and
. teflon beads (r-foutput) ... e 460231-503 203972
1J4 Connector, male, 6 contact, chassis mounted. ......................... 181494-3 28507
1)5 Connector, female, coaxial, chassis mounted. .. ....................... 8845666-1 94205
1J6 Connector, male, 6 contact, chassis mounted. Same as 1J4.............. 181494-3 28507
1J7 D Connector, pin jack, for .080 dia. pin..................... R 742565-1 93678
1)8 Connector, female, 6 contact, chassis mounted. ....................... 181494-4 18534
1J9, 1J10 Connector, pin jack, for .080 dia. pin. Same as 1J7.................... 742565-1 93678
1K1 ’ Relay, differential polarized, s.p., 3 pos., null seeking, coils each 3500
‘ ohms, octal plug-1n tyPe. .. .. ... e e s 8834407-1 94206
1L1 Coil, adj. iron core, 3 turns of .0126 dia. wire on form 0.9201g. ........ 629132-522 94207
1L2 Coil, adj. iron core, 5 turns of .0126 dia. wire on form 0.9201g. ........ 629132-524 94208
1L3 " Coil, adj. iron core, 11 turns of .0126 dia. wire on form 0.920 Ig. ...... 629132-517 94245
1L4 Coil, adj. iron core, 15 turns of .0126 dia. wire on form 0.920 1g. ...... 629132-527 94239
1Ls Coil, adj. iron core, 6 turns of .0126 dia. wire on form 0.9201g. ........ 629132-520 94211
1L6 Reactor, iron core, 2.5 microhenry. .......... .. ... ..o, 8834424-501 94040
1L7 Reactor, r-f choke, 7.5 microhenry, 275 ma. ........................ 459688-76 205050
1L8 Part of 1Z0. ... . . i e e e e
1L9 Reactor, t-f choke, 7.5 microhenry, 275 ma, Same as 1L7.............. 459688-76 205050
1L10 Reactor, r-f choke, 2.5 millihenry, SO ma. .......................... ... | 8886161-6 98426
1L11 Reactor, r-f choke, 0.84 microhenry, 1000 ma. ................... .. | 8898641-2 57239
1M1 Meter, d-c 0-200 MICTOAMPELES . . . ... .....ovvvirririrnrnennnnn P, 456986-1 94213
1M2 Meter, d-c, special, 0-200 microamperes, with switch and contact locking
winding, single contact low limit adjustable .. ...................... '8834409-1 94214
1P1 Connector, male, 6 contact, cable mounting type. ..................... 181494-2 28454

 Approved For Release 2001/03/04 : CIA-RDP79T01049A002600030004-6



Approved For Rel'e\b:ase 2001/03/04 : CIA-RDP79T01049A002600030004-6

KT-9

Symbol No. Description Drawing No. Stock No.
1Q1 Transistor ......... ... i e P eevae 2N3s
1Q2 Transistor, POWEL . ... ..ot e P 2N156 214396
iR1 Resistor, fixed, composition, 4 Tmeg, = 20%, Vow, ........c.c...u 82283-3% 30931
1R2 Not used,
1R3 Resistor, fixed, composition, 150 ohms, + 5%, Vaw. ................. 82283-139 502115
1R4 Resistor, fixed, composition, 180,000 ohms, + 10%, Vo w. ...... e 82283-89 502418
1RS Resistor, variable, composition, 5000 ohms, + 10%, 2 w. ............ 737829-30 94039
1R6 Resistor, fixed, composition, 6800 ohms, + 10%, 2w, ................ 99126-72 $22268
1R7, 1R8 Resistor, fixed, composition, 30,000 ohms, %+ $%, 2 w. ............... 99126-194 522330
1R9 Resistor, fixed, composition, 120,000 ohms, + 5%, 2 w. .............. | 99126-209 22412
1R10 Not used. ‘
1R11, to 1R13 Resistor, fixed, wire wound, 50 -ohms, * 10%, 10 w. .............. .. | 8825410-54 59282
1R14 Resistor, variable, composition, 50,000 ohms, = 10%, 2 w. ............ 737829-32 203068
1R15 Resistor, fixed, composition, 27,000 ohms, + $%, Yo w. .............. 82283-193 502327
1R16 Resistor, fixed, composition, 1500 ohms, = 10%, Yo w. .............. 82283-64 502215
1R17 Resistor, fixed, composition, 100 ohms, = 10%, Yo w. ................ 82283-50 502110
1R18 Resistor, fixed, composition, 3300 chms, + 10%, Vo w. ............... 82283-68 502233
1R19 . Resistor, fixed, composition, 27,000 ohms, = 10%, t w. .............. 90496-79 512327
tR20 Resistor, fixed, composition, 1000 ohms, = 20%, Yo w. .............. 82283-13 502210
1R21 Resistor, fixed, composition, 1500 ohms, + 10%, Y3 w. Same as 1R16. .. 82283-64 502215
1R22 Resistor, fixed, composition, 470 ohms, + 10%, Yo w. ................ 82283.58 502147
1R23 Resistor, fixed, composition, 47,000 ohms, = 10%, L w. .............. 90496-82 512347
tR24 Resistor, fixed, composition, 100 ohms, + 10%, 14 w. Same as 1R17 .1 82283.50 02110
1R25 "Resistor, fixed, composition, 10,000 ohms, £+ 10%, Yo w. ............. 82283.74 502310
1R26 to 1R28 Resistor, fixed, wire wound, 0.66 ohms, + 1%, 1 w., meter shunt. . . . . .. 8871557-11 56327
1R29, 1R30 Resistor, variable, wire wound, 500 ohms, + 10%, 25 w. ............. 180639-8 95312
1R31 Not used. ‘

~1R32 Resistor, fixed, composition, 4.7 meg., = 5%, Vo w. .................. 82283-247 30931
"1R33 Resistor, fixed, composition, 100 ochms, = 10%, V4 w. Same as 1R17. . .. 82283-50 502110
1R34 Resistor, fixed, composition, 4.7 meg., = 5%, 14 w. Same as 1R32., . ... 82283-247 30931
1R35, 1R36 Resistor, fixed, compasition, 270,000 ohms, + 10%, Vo w. ............ 82283-91 502427
1R37 Resistor, fixed, composition, 10,000 ohms, + 10%, 14 w. Same as 1R25. . 82283-74 502310
1R38 Resistor, fixed, wire wound, 100 ohms, = 5%, Sw, :................. 458572-26 94377
1R39 Resistor, fixed, wire wound, 0.38 ohms, + 10%, 5w, ................ 458592.1 97911
1R40 to 1R42 Resistor, fixed, composition, 150 ohms, = 10%, t w. ............ . .. .. 90496-52 512115

1R43 Resistor, variable, composition, 500 ohms, = 10%, 2 w., (screw driver f

shaft) .. 458575-108 98221
1R44 Resistor, fixed, wire wound, 20,000 ohms, + 5%, Sw. .............. .. 458575-89 53362
tR45 Resistor, fixed, composition, 10 ohms, = 3%, 2 w., (pt. of 122)........ 99126-111 szfzono
1R46 Resistor, fixed, composition, 560 ohms, + 5%, 14 w., (pt. of 1Z2)... ... 735730-153 502156
1R47 - Resistor, fixed, composition, 100,000 ochms, + 5%, 14 w., (pt. of 122) .. | 735730-207 502410
1R48 Resistor, fixed, composition, 15 ohms, + 5%, 2 w., (pt. of 122)..... ... 99126-115 522015
1S1 Switch, rotary, wafer, single section, single circuit, 7 position, non-shorting | 458908-1 94193
152 Switch, rotary, snap action, s.p.s.t. normally open contacts, (alr mterlock) 449277-1 5%479
153 Switch, toggle, s.p.sit. . ... .. ... .. .. e 187454-2 48791
1T1 Transformer, r-f, adj. core, 70 mc. ............c.. 0 8819222-501 203762
172 Transformer, filament ........ ... .. ... ... ... .. . . . . . 469743-1 207287
1TB13 Board, 10 terminal, not stocked complete, for parts see, 1R45, 1R46,

A IRA7, IR48, 1XQL. .. ... 482616-501 ,
1V2,1V3, 1V4 Tube, vacuum, u.h.f. power triode (2C39B) ............ e 207832A
15)[(1 Socket, tube, 9@ pin min, ........ ... ... 984055-2 94880
1X2 to 1X4 Parcof 1Z1. ’

1:‘ 5 Socket, tube, 9 pin min. Same as 1X1 . ........ ... ... ... ... 984055-2 94880
1‘11{6 Socket, tube, std. octal, natural phenolic....................... .. ... 99391.-1 68590
1X7,1X8 Pilot Light Assembly. .. ... .. .. ... ... .. .. ... ... ... .. ... ... 8834425-1
'“ Jewel, pilot light clear jewel only, less socket and lamp (pt. of .
O X7, 1XBY . o 88344251 94121
Socket, pilot light socket only, less jewel and lamp (pt..of 1X7, 1X8) | 8834425-1 56100
1X9 Socket, tube, std. octal, black phenolic.............................. 99100-3 68590
1X10 Not used. ‘
1X11 to 1X13 Holder, fuse, (for 1F1, 1F2, 1B3)............................ ... . 8813054-1 97912
1XQt Socket, transistor, for 2N35 (A-1 Socket). .....0....... ... o 8888533-8 101647
:! (B-1 Retiner) ......................... . 8941074-1 ‘

|
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Symbol No, Description ] Drawing No. Stock No.
1Z1 Cavity Assembly, transmitter, tuning range, 2450-2700 mc. ............ 636644-502 213898
Box Assembly, cavity box only, less tube sockets and tuning core
AssemMbIIES ... i 635966-501 ‘213899
Bushing, textolits, 0499 O.D, x 0.470 1D, X 0160 1§, mixes
capacitor insulating. ........ ... ..o i BB831010-1 94270
Contact, beryllium copper, grid contact ring, less osc. loop, for
2C39-B tubes. .. ... ... e s 8903740-501 207374
Contact, beryllium copper, grid contact ring, less osc. loop, for
2039-B tubes. . . ... .. e et e e s 8903740-502 207378
Contact, beryllium copper, plate conta